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Abstract
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OES Representative Project Representative

Matthew Langan Thomas G. Hillstrom

State Permit Manager Supervisor

Energy Facility Permitting Siting and Permitting, Xcel Energy
(651) 296-2096 (612) 330-6538

The Public Utilities Commission (Commission) is considering the Project proposed by
Xcel Energy to connect the Pleasant Valley and Byron Substations with a 161 kV
transmission line to be located in Dodge, Mower, and Olmsted counties, Minnesota.

This Environmental Impact Statement (EIS) was produced to satisfy the environmental
review requirements for the Project.

Additional information on the Project is available in the Project application listed in the
References chapter of this EIS. Other material related to this docket is available online
at: http:/ /energyfacilities.puc.state.mn.us/Docket.htmI?Id=25695

The Draft EIS was released on October 4, 2010. Comments on the adequacy of the Draft
EIS were accepted between October 4, 2010 and November 9, 2010. Comments received
on the Draft EIS were incorporated into this Final EIS as appropriate. Changes made to
the text as a result of the comments received are printed in bold in this Final EIS.
Responses to the individual comments received on the Draft EIS are included as an
appendix to this Final EIS.
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Summary

Xcel Energy (the Applicant) has proposed to construct a new 161 kilovolt (kV)
transmission line (referred to herein as the “Project”) in Dodge, Mower, and Olmsted
counties in southeastern Minnesota. The approximately 18-mile transmission line
would connect the Pleasant Valley and Byron Substations. Right-of-way (ROW)
required for the transmission line would be 80 feet, with 40 feet extending from each
side of the centerline. Equipment modifications to each of the two substations would be
included in the Project. The stated need of the Project is to interconnect two existing 100
MW wind generation projects and provide additional outlet capacity to serve future
generators in the Pleasant Valley Substation area (Xcel Energy, 2009b).

The Applicant identified the following two Route Alternatives in the route permit
application submitted to the Minnesota Public Utilities Commission on December 3,
2009. For each of the Route Alternatives, the Applicant requested a 400-foot route
width, with one exception for the northwest portion of Route Alternative 2 where a
route width of 1,000 feet was requested to provide flexibility in avoiding a commercial
business. Following submittal of the route permit application, the Applicant
requested an expansion of the route width for a portion of Route Alternative 1 south
of 325th Street to approximately 1,300 feet to allow for potential double-circuiting of
the Project with a 138 kV transmission line proposed for the area and to ensure that
the Project is located at a safe distance from an existing natural gas pipeline.

Route Alternative 1 (Applicant’s Preferred Route) - The approximately 18.4 mile Route
Alternative would be located within or adjacent to existing road and highway ROW for
approximately 96 percent of its length (Xcel Energy, 2009a).

Route Alternative 2 (Applicant’s Alternate Route) - The approximately 18.2 mile Route
Alternative would be located within or adjacent to existing road and highway ROW for
approximately 88 percent of its length (Xcel Energy, 2009a).

In addition to the Route Alternatives identified, the Application included analysis of a
Crossover Segment, which would allow for the permitted route to be a combination of
Route Alternatives 1 and 2 if such an alignment is preferable to avoid sensitive
resources.

Crossover Segment - The approximately 2 mile segment would be located adjacent to
60th Street SW, which travels west to east between Route Alternatives 1 and 2. The 400-
foot route developed for the Crossover Segment encompasses an existing 69 kV
transmission line owned by People’s Cooperative Services. If the Crossover Segment is
used for the Project alignment, the Project structures would be adjacent to existing
transmission structures such that a portion of the Project ROW could overlap with the
existing ROW.
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The Scoping Decision issued by the Director of the OES on July 9, 2010 identified one
additional Route Alternative and three Segment Alternatives as variations to Route
Alternative 1 (the Applicant’s Preferred Route) to be evaluated in the EIS.

Route Alternative 3 - The approximately 16.2 mile Route Alternative would parallel an
existing 345 kV transmission line for its entire length between the Pleasant Valley and
Byron Substations. A feasible alignment for Route Alternative 3, which was referred to
in the Scoping Decision as the “345” Alternative, would be located to the east of the
existing 345 kV transmission line, and a portion of the Project ROW would overlap with
the existing 345 kV transmission line ROW.

Segment Alternative A - The approximately 2.4 mile Segment Alternative was
proposed during the scoping process as a variation to Route Alternative 1 that would
avoid an agri-tourism business located on 19t Avenue SW and a location identified as a
potential site for a future U.S. 14 interchange west of the city of Byron.

Segment Alternative B - The approximately 3 mile Segment Alternative was proposed
during the scoping process as a variation to Route Alternative 1 that would avoid
residences located on County Highway 15 between County Highway 6 and 650t Street.

Segment Alternative C - The approximately 2 mile Segment Alternative was proposed
during the scoping process as a variation to Route Alternative 1 that would co-locate the
Project’s crossing of Salem Creek with an existing crossing by a 345 kV transmission line.
South of the Salem Creek crossing, the route would either follow Route Alternative 3 to
the Pleasant Valley Substation or re-join Route Alternatives 1 or 2 through use of the
Crossover Segment.

Project Alternatives

This EIS satisfies the requirements of Minnesota Rules 7849.1500 for an environmental
review for projects requiring a Certificate of Need. In accordance with Minnesota Rule
7849.1500, this EIS describes and analyzes the following alternatives:

e No-Build Alternative;

¢ Demand Side Management;

e Purchased Power;

e Conservation;

¢ Existing Line or System Improvements; and
e Generation Alternatives.

An evaluation of project alternatives is provided in Chapter 7 of this EIS. None of the
alternative evaluated would meet the stated need of the Project, which is to interconnect
two existing 100 MW wind generation projects and provide additional outlet capacity to
serve future generators in the Pleasant Valley Substation area (Xcel Energy, 2009b).
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Summary of Impacts and Comparison of Route Alternatives

Chapter 6 of the EIS describes the human, environmental, and socioeconomic setting as
it relates to the Project Study Area, defined as the route widths for each Route and
Segment Alternative. The resource sections presented in Chapter 6 identify sensitive
resources within the Study Area and evaluate the Project’s potential direct or indirect
impact on those resources. Where applicable, mitigation measures are provided. Table
S-1 summarizes the direct and indirect impacts anticipated from construction and
operation of the Project specific to each Route Alternative. Route-specific impacts
include the following;:

Route Alternative 1 - Route Alternative 1 would be approximately 18.4 miles in length
and require a total ROW of 178.7 acres. No residential displacement is anticipated,
although 25 residences would be located within 300 feet of the feasible centerline
evaluated, with one residence located within 100 feet of the feasible centerline evaluated.
The Route Alternative would require tree removal at 10 residences, but would require
less vegetative removal at the crossing of Salem Creek compared to Route Alternatives 2
or 3. Route Alternative 1 would parallel an underground natural gas pipeline for
approximately 1 mile and could support an under-built transmission line associated
with the Pleasant Valley Wind Farm for approximately 1.5 miles of its length.

Route Alternative 1 would require eight total crossings of Public Water Inventory (PWI)
water bodies, three of which are designated as impaired waters. However, the
Applicant has stated an intention to span all water bodies (Xcel Energy, 2009a). Up to
approximately 179 acres of soil and 116 acres of prime farmland could be temporarily
disturbed during construction. Pole placement could displace up to 0.28 acres of soil
long-term. Approximately 1.69 acres of wetlands would be crossed by the ROW,
including 0.55 acres of forested wetlands that would undergo long-term wetland type
conversion.

Route Alternative 1 would limit the placement options for an interchange at U.S. 14 and
19t Avenue/280t Avenue, which has been designated by the Minnesota Department of
Transportation (Mn/DOT) and the city of Byron as a potential future interchange
location. Use of Segment Alternative A in connection with Route Alternative 1 would
avoid any potential impacts to the designated interchange location.

Route Alternative 2 - Route Alternative 2 would be approximately 18.2 miles in length
and require a total ROW of 176.3 acres. No residential displacement is anticipated,
although 26 residences would be located within 300 feet of the feasible centerline
evaluated. The Route Alternative would require tree removal at seven residences and
would cross Salem Creek in a previously undisturbed heavily wooded area.

Route Alternative 2 would require seven total crossings of PWI water bodies, five of
which are designated as impaired waters. However, the Applicant has stated an
intention to span all water bodies (Xcel Energy, 2009a). Up to 176 acres of soil and 121
acres of prime farmland could be temporarily disturbed during construction. Pole
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placement could displace up to 0.28 acres of soil long-term. Approximately 2.84 acres of
wetlands would be crossed by the ROW, none of which are forested wetlands.

Route Alternative 3 - Route Alternative 3 would be the shortest of the Route
Alternatives at approximately 16.2 miles in length. The Route Alternative would require
a total ROW of 157.6 acres. The Project ROW would overlap with ROW for an existing
345 kV transmission line. No residential displacement is anticipated and only four
residences would be located within 300 feet of the feasible centerline evaluated.

Route Alternative 3 would require 10 total crossings of PWI water bodies, three of which
are designated as impaired waters. However, the Applicant has stated an intention to
span all water bodies (Xcel Energy, 2009a). Up to 158 acres of soil and 93 acres of prime
farmland could be temporarily disturbed during construction. Pole placement could
displace up to 0.25 acres of soil long-term. Approximately 15.2 acres of wetlands would
be crossed by the ROW, including 4.56 acres of forested wetlands that would undergo
long-term wetland type conversion. Due to the length of wetlands located within Route
Alternative 3, it may not be possible to span all wetland complexes.

All three Route Alternatives would have similar temporary or short-term impacts
related to air quality, noise, interference with utility systems and public services, fauna,
rare and unique natural resources/ critical habitat, socioeconomics, safety and health,
and recreation, which could be avoided or reduced through mitigation measures. No
significant impacts from the Project are expected for these resources.

Three Segment Alternatives were identified during the scoping process as variations
to Route Alternative 1 and are evaluated in this EIS. Table S-2 provides a comparison
of Route Alternative 1, as proposed by the Applicant, to Route Alternative 1 with use
of each of the Segment Alternatives. Due to the distance and locations of Segment
Alternatives A and B, potential short-term and long-term impacts from use of those
Segment Alternatives as variations to Route Alternative 1 would be similar to
potential impacts identified for Route Alternative 1 in Table S-1. Although proposed
as a variation to Route Alternative 1, Segment Alternative C would follow Route
Alternative 3 for approximately 13 miles. Thus, potential short-term and long-term
impacts from use of Segment Alternative C would be similar to those identified for
Route Alternative 3 in Table S-1.

The HVTL route permit issued by the Commission may require certain mitigation
measures to prevent or minimize short-term and long-term impacts on resources from
construction and operation of the Project. The mitigation sub-sections within each
resource section list mitigation measures agreed to by the Applicant in the route permit
application and additional mitigation measures that could reduce the potential impacts
identified in the EIS. Table S-3 provides a summary of potential mitigation measures.
Mitigation measures are described in detail in the resource-specific discussions in
Chapter 6.

S-4
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Table S-1: Summary of Impacts and Comparison of Route Alternatives
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Resource and Impact Route Alternative 1 Route Alternative 2 Route Alternative 3
Route length (miles) 18.4 18.2 16.2
Area of total ROW (acres) 178.7 176.3 157.6

Proximity to Structures

25 residences within 300 feet of
centerline; 1 residence within 100 feet of
centerling; no residential displacement
anticipated

26 residences within 300 feet of
centerline; 0 residences within 100 feet of
centerling; no residential displacement
anticipated

4 residences within 300 feet of centerline;
0 residences within 100 feet of centerline;
no residential displacement anticipated

Would require relocation of an existing
shed or the crossing County Highway 15
at a diagonal. Use of Segment Alternative
B would avoid this location.

Addition of vertical component to existing
landscape

Addition of vertical component to existing
landscape

Would add vertical component to
previously disturbed corridor

Tree removal required at 10 residences

Least amount of tree removal required at

Tree removal required at 7 residences

Tree removal required at Salem Creek

Minimal residential tree removal required

Tree removal required at Salem Creek

Aesthetics Salem Creek crossing; would add vertical | crossing; would cross Salem Creek in crossing; would cross Salem Creek near
visual intrusion at County Highway 15 previously undisturbed area, adding a existing 345 kV transmission line
Salem Creek crossing vertical visual intrusion and require
clearing of new corridor through a
forested creek valley
Noise generated during construction Noise generated during construction Noise generated during construction
Noise Audible noise during operation of Audible noise during operation of Audible noise during operation of

transmission line during certain weather
conditions

transmission line during certain weather
conditions

transmission line during certain weather
conditions

Interference with Utility and Public
Services

Interference with AM radio, two-way radio,
and TV reception; however, the Applicant
would restore reception to pre-Project
quality

Interference with AM radio, two-way radio,
and TV reception; however, the Applicant
would restore reception to pre-Project
quality

Interference with AM radio, two-way radio,
and TV reception; however, the Applicant
would restore reception to pre-Project

quality

Temporary service disruptions on existing
distribution and transmission lines in the
Study Area during construction

Temporary service disruptions on existing
distribution and transmission lines in the
Study Area during construction

Temporary service disruptions on existing
distribution and transmission lines in the
Study Area during construction

Archaeological and Historic Resources

3 archaeological and 9 historic sites

1 archaeological and 3 historic sites

2 archaeological and 3 historic sites
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located within 0.5 miles of route

located within 0.5 miles of route

located within 0.5 miles of route

Potential for damage to existing
archaeological resources not yet identified

Potential for damage to existing
archaeological resources not yet identified

Potential for damage to existing
archaeological resources not yet identified

Change in viewshed to/from historic
properties and temporary effects (e.g.,
dust and noise) that could alter the user's
experience

Change in viewshed to/from historic
properties and temporary effects (e.g.,
dust and noise) that could alter the user's
experience

Change in viewshed to/from historic
properties and temporary effects (e.g.,
dust and noise) that could alter the user's
experience

Safety and Health

Potential for stray voltage when following
or crossing distribution lines. Potential for
induced voltage on vehicles parked
beneath the transmission line.

Potential for stray voltage when following
or crossing distribution lines. Potential for
induced voltage on vehicles parked
beneath the transmission line.

Potential for stray voltage when following
or crossing distribution lines. Potential for
induced voltage on vehicles parked
beneath the transmission line.

Would follow natural gas pipeline for
approximately 1 mile. Potential for
conductance or voltage induction on
pipeline. Extremely low potential for
simultaneous leak from pipeline and fault
on transmission line to result in ignition;
risks could be mitigated through
installation of safety mechanisms and
adherence to safe distances.

Air Quality

Potential for localized formation of ozone
from corona; impact expected to be
negligible

Potential for localized formation of ozone
from corona; impact expected to be
negligible

Potential for localized formation of ozone
from corona; impact expected to be
negligible

Vehicle emissions and dust particulate
generated during construction

Vehicle emissions and dust particulate
generated during construction

Vehicle emissions and dust particulate
generated during construction

Loss of carbon sequestration potential
through vegetation clearing in the ROW.
Impact would be temporary if ROW is
restored per HVTL permit conditions

Loss of carbon sequestration potential
through vegetation clearing in the ROW.
Impact would be temporary if ROW is
restored per HVTL permit conditions

Loss of carbon sequestration potential
through vegetation clearing in the ROW.
Impact would be temporary if ROW is
restored per HVTL permit conditions

Soils and Geology

Up to 179 acres of temporary soil
disturbance in ROW (assuming 80-foot
ROW) during construction

Up to 176 acres of temporary soil
disturbance in ROW (assuming 80-foot
ROW) during construction

Up to 158 acres of temporary soil
disturbance in ROW (assuming 80-foot
ROW) during construction

Up to 0.28 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)

Up to 0.28 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)

Up to 0.25 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)
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Water Resources

8 total crossings of PWI rivers and
streams; all crossings could be spanned

7 total crossings of PWI rivers and
streams; all crossings could be spanned

10 total crossings of PWI rivers and
streams; all crossings could be spanned

3 crossings of impaired waters

5 crossings of impaired waters

3 crossings of impaired waters

Potential for soil erosion and
sedimentation during construction

Potential for soil erosion and
sedimentation during construction

Potential for soil erosion and
sedimentation during construction

Would cross Salem Creek valley at its
narrowest point, reducing likelihood of
placement of a Project structure adjacent
to the water body.

Would cross Salem Creek at a wider point
in the ravine-cut valley surrounding the
creek than Route Alternative 1, increasing
the likelihood of placement of a Project
structure adjacent to the water body.

Would cross Salem Creek at a wider point
in the ravine-cut valley surrounding the
creek than Route Alternative 1, increasing
the likelihood of placement of a Project
structure adjacent to the water body.

1.69 acres of wetlands would be crossed
by 80-foot ROW evaluated

2.84 acres of wetlands would be crossed
by 80-foot ROW evaluated

15.20 acres of wetlands would be crossed
by 80-foot ROW evaluated

Length of wetlands within route reduces
the potential to span all wetlands.

Temporary loss of wetland functions
during construction due to soil compaction

Temporary loss of wetland functions
during construction due to soil compaction

Temporary loss of wetland functions
during construction due to soil compaction

Wetlands or vegetation removal. or vegetation removal. or vegetation removal. Temporary losses
would be higher for Route Alternative 3
due to the greater acreage of wetlands
within the ROW.

Long-term conversion of wetland type No forested wetlands in ROW. Long-term conversion of wetland type
where clearing of forested wetlands where clearing of forested wetlands
required. Approximately 0.55 acres of required. Approximately 4.56 acres of
forested wetlands in ROW. forested wetlands in ROW.
Tree removal required at 10 residences Tree removal required at 7 residences Minimal residential tree removal required
Least amount of tree removal required at | Tree removal required at Salem Creek Tree removal required at Salem Creek
Fi Salem Creek crossing. crossing; would cross Salem Creek in crossing; would cross Salem Creek near
ora ) ) - N
previously undisturbed area. existing 345 kV transmission line.
Clearing of vegetation would provide Clearing of vegetation would provide Clearing of vegetation would provide
opportunity for spread of noxious and opportunity for spread of noxious and opportunity for spread of noxious and
invasive weed species. invasive weed species. invasive weed species.
Temporary restrictions to habitat use due | Temporary restrictions to habitat use due | Temporary restrictions to habitat use due
Fauna to noise and increased activity in ROW to noise and increased activity in ROW to noise and increased activity in ROW

during construction.

during construction.

during construction.
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Some potential for avian collisions and
electrocutions.

Some potential for avian collisions and
electrocutions.

Some potential for avian collisions and
electrocutions.

Would cross the South Fork Zumbro River
WMA.

Rare and Unique Natural
Resources/Critical Habitat

Would cross known occurrences of prairie
bush clover.

No known federally-listed rare and unique
natural resources/critical habitat in ROW.

Would cross more wetland acreage than
Route Alternatives 1 and 2, resulting in a
greater potential to impact sensitive
wetland species.

Route Alternative 1 would cross the
shortest length of wooded area
surrounding Salem Creek of the three
Route Alternatives and could result in
fewer impacts to sensitive species near
Salem Creek.

Socioeconomics

Increase in local tax revenue from utility
property taxes.

Increase in local tax revenue from utility
property taxes.

Increase in local tax revenue from utility
property taxes.

Increase in generation outlet capacity in
Study Area, which may encourage
economic growth.

Increase in generation outlet capacity in
Study Area, which may encourage
economic growth.

Increase in generation outlet capacity in
Study Area, which may encourage
economic growth.

Temporary disruption in agricultural
production where fences or livestock need
to be moved for construction.

Temporary disruption in agricultural
production where fences or livestock need
to be moved for construction.

Temporary disruption in agricultural
production where fences or livestock need
to be moved for construction.

Property Values

Potential decrease in perceived and/or
real market value of a property in
response to health/safety concerns,
potential noise and visual intrusion, and
interference with future land uses.

25 residences located within 300 feet of
centerline

Potential decrease in perceived and/or
real market value of a property in
response to health/safety concerns,
potential noise and visual intrusion, and
interference with future land uses.

26 residences located within 300 feet of
centerline

Potential decrease in perceived and/or
real market value of a property in
response to health/safety concerns,
potential noise and visual intrusion, and
interference with future land uses.

4 residences located within 300 feet of
centerline

Land-Based Economies

Up to 116 acres of prime farmland
temporarily disturbed in 80-foot ROW

Up to 121 acres of prime farmland
temporarily disturbed in 80-foot ROW

Up to 93 acres of prime farmland
temporarily disturbed in 80-foot ROW

Up to 0.28 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)

Up to 0.28 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)

Up to 0.25 acres of long-term soil
displacement (assuming foundation
diameter of 8 feet and poles placed 400
feet apart)
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Potential to limit access for aerial spraying

Potential to limit access for aerial spraying

Greatest potential to limit access for aerial
spraying due to the proximity of the route
to the existing 345 kV transmission line

Potential for construction impacts
(increased noise, dust, and traffic) to
lower attendance at agri-business and
tourism locations. Tweite’s Pumpkin Patch
is located within Route Alternative 1. Use
of Segment Alternative A would avoid
Tweite's Pumpkin Patch.

Would require relocation of an existing
agricultural shed or the crossing County
Highway 15 at a diagonal. Use of
Segment Alternative B would avoid this
location.

Zoning and Compatibility with
Planning

178.7 acres of total ROW required

Loss of land use to owners due to
creation of easement

176.3 acres of total ROW required

Loss of land use to owners due to
creation of easement

157.6 acres of total ROW required

Loss of land use to owners due to
creation of easement

Requires 20 acres less of total ROW than
Route Alternatives 1 and 2.

Potential to limit Mn/DOT and city of
Byron plans for a future interchange at
U.S. 14 and 19t Ave/280% Ave, unless
pole relocation is negotiated at a later
date. Use of Segment Alternative A would
avoid the potential interchange location.

Recreation

Temporary access restrictions to
recreational resources during
construction. Potential to temporarily alter
the user’s experience due to increases in
noise, dust, and traffic during
construction.

Temporary access restrictions to
recreational resources during
construction. Potential to temporarily alter
the user’s experience due to increases in
noise, dust, and traffic during
construction.

Temporary access restrictions to
recreational resources during
construction. Potential to temporarily alter
the user’s experience due to increases in
noise, dust, and traffic during
construction.

Tweite's Pumpkin Patch is located within
Route Alternative 1. Use of Segment
Alternative A would avoid Tweite’s

Would cross the South Fork Zumbro River
WMA.
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Pumpkin Patch.

Transportation

Would be located within or adjacent to
existing road ROW for 96 percent of its
length.

Would be located within or adjacent to
existing road ROW for 88 percent of its
length.

Does not follow existing road ROW.

Potential for increased traffic from road
lane closures at crossings with U.S. 14
and MN 30, and on county highways
paralleled by the route.

Potential for increased traffic from road
lane closures at crossings with U.S. 14
and MN 30, and on county highways
paralleled by the route.

Potential for increased traffic from road
lane closures at crossings with U.S. 14
and MN 30.

Would limit placement options for U.S. 14
interchange at 19t Avenue/280t Avenue,
unless pole relocation is negotiated at
a later date. Use of Segment Alternative
A would avoid area of potential impact.

Potential interference with Mn/DOT
improvement project on MN 30 (if
Mn/DOT project is moved up from 2015
schedule and construction is
simultaneous).
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Table S-2: Comparison of Segment Alternatives with Route Alternative 1
Feature/lmpact Route Alternative 1 Segment Alternative A Segment Alternative B Segment Alternative C
Reason proposed Applicant’s Preferred Route | Avoids the potential Avoids a pinch point on Crosses Salem Creek near

location of a future
interchange at the
intersection of U.S. 14 and
280th Avenue/19th Avenue.

Avoids the location of an
agri-tourism business on

280t Avenue, south of U.S.

14.

Route Alternative 1, where
the transmission line would
need to cross County 15 at
an angle to avoid
displacement of a shed.

the existing 345 kV line
crossing, which eliminates
the need to cross the creek
in a new corridor.

Total length of Segment
Alternative (miles)

2.36

2.99

1.98

Total length of Route Alternative 1
with use of the Segment
Alternative (miles)

18.4

18.4

18.4

174

Total area of ROW within Segment
Alternative (acres)

22.84

29.04

19.24

Total area of Route 1 ROW with
use of Segment Alternative (acres)

179

179

179

169

Residences within 300 feet of
Segment Alternative centerline

3

Residences within 300 feet of the
Route Alternative 1 centerline with
use of Segment Alternative

25

23

26

15

Prime farmland within the
Segment Alternative ROW (acres)

18.0

204

8.2

Total prime farmland within the
ROW of Route Alternative 1 with
use of Segment Alternative (acres)

116

123

114

89

Total temporary soil displacement
of Route Alternative 1 ROW during
construction with use of Segment

179

179

179

169
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Alternative (acres)

Total long-term soil displacement
of Route Alternative 1 with use of
Segment Alternative (assuming
foundation diameter of 8 feet and
poles placed 400 feet apart)

0.28

0.28

0.28

0.26

Wetlands within the ROW of the
Segment Alternative (acres)

0.30

0.00

0.00

Total wetlands within the ROW of
Route Alternative 1 with use of
Segment Alternative (acres)

1.69

1.96

1.69

12.30
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Table S-3: Summary of Potential Mitigation Measures
Resource Mitigation Measure

Proximity to Structures

Place transmission line on opposite side of the road from residences, where
possible.

Equip transmission lines with protective devices (circuit breakers and relays) to
safeguard against accidents related to structures or conductors falling.

Avoid placement of structures directly in front of buildings to minimize visual
impact, where possible.

Communicate with property owners to determine preferred placement for
structures on private property to minimize visual impacts.

Aesthetics Remove only those trees located in the ROW that would affect the safe operation
of the line.
Use low growing vegetation in the ROW to help screen the line and diffuse visual
effects.

Noise Adhere to local noise ordinances.

Interference with Utility
Systems and Public Services

Work with those experiencing radio or television interference to restore reception
to pre-Project quality.

Schedule planned service disruptions with utility line owners and notify affected
customers in advance.

Have utility crews present or on-call during construction to respond to unplanned
incidents that may result in an interruption to electric service.

Archaeological and Historic
Resources

Conduct a Phase | survey for the route selected, focusing on areas where the
Project would impact the ground surface.

Conduct additional field investigations, archival research, local history and map
review, and public records review for the route selected.

Avoid impacts to potentially eligible historic sites by selective structure placement
and appropriate construction methods.

Safety and Health

Adhere to safe distances between the Project and natural gas pipeline as
recommended in the AC interference study commissioned for the Project.

Install a lower impedance shield wire between Dodge Mower Road and the
Pleasant Valley Substation.

Install gradient control mats at each location where the existing pipeline
extrudes from the soil along the Project route.

Bury conductor loops located three feet beyond the fence line and one foot
inside the fence line at the pipeline valve station.

Add three inches of crushed rock beyond the fence line of the pipeline valve
station.

Place anode grounding electrodes at the gas pipeline valve station.

Address stray voltage on a case by case basis, if and where present.

Air Quality

Maintain construction vehicles.

Limit idle times and shutdown construction equipment when not in use.

Minimize dust through control procedures.

Soils and Geology

Restore areas disturbed during construction to their original condition to the extent
practicable.

Limit ground disturbance where possible.

Employ sediment and control best management practices (BMPSs), which may
include reseeding of vegetation and use of erosion control blankets and/or silt
fences.

Water Resources

Span water resources and floodplains to the extent possible.

Avoid water resource crossings to the extent possible by movement of the ROW
within the selected route.

Plant or seed non-agricultural areas disturbed during construction to prevent runoff
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into water resources.

Employ sediment and control BMPs, as required by applicable permits.

Restore floodplain contours to their pre-construction profile if contours are
disrupted during construction.

Wetlands

Span wetlands and drainage systems to the extent possible.

Employ sediment and control BMPs, as required by applicable permits.

Schedule construction in wetlands during frozen ground conditions to the extent
practicable.

Access wetlands via the shortest route to result in the least amount of physical
impact.

Assemble structures on upland areas before they are brought into wetlands.

Use construction mats when ground cover is not frozen.

Flora

Restore the ROW to its original vegetative state to the extent possible.

Restore lay down areas, access roads, temporary work spaces, and any other
areas outside of the ROW disturbed by the Project.

Limit tree removal to those within the ROW or those that would affect safe
operation of the transmission line.

Place the transmission line on the opposite side of the road from residences to
limit removal of trees that provide residential shade and wind control.

Wash or manually remove material from construction vehicles if equipment has
traveled from an area contaminated by noxious weeds.

Plant crop cover or stabilizing vegetation in non-agricultural areas to prevent
disturbed areas from becoming available to noxious weeds.

Fauna

Adhere to the Avian Protection Plan, developed by the Applicant for the State of
Minnesota as part of a 2002 Memorandum of Understanding with the USFWS.

Rare and Unique Natural
Resources/Critical Habitat

Survey all likely habitat for prairie bush clover, American ginseng, and Valerian so
that the ROW and structure placement can be sited to avoid known occurrences.

Prohibit refueling within 100 feet of wetlands or water bodies.

Socioeconomics

Compensate landowners for damaged crops and either compensate for or chisel-
plow soils compacted during construction.

Property Values

Direct impacts to property values would be mitigated through landowner
compensation for the use of their land through easement payments.

Land-Based Economies

Place structures adjacent to existing road and utility ROW to allow Project ROW to
overlap with existing ROW and minimize the amount of private land needed for the
Project ROW.

Use of Segment Alternative A in association with Route Alternative 1 to avoid
placement of structures near or on Tweite's Pumpkin Patch.

Construct the Project before crops are planted or following harvest.

Mark transmission line according to local, state, and NESC standards to minimize
risk of plane collision during aerial applications.

Zoning and Compatibility with
Planning

Place structures adjacent to existing road and utility ROW to allow Project ROW to
overlap with existing ROW and minimize the amount of private land needed for the
Project ROW.

Locate structures as close to property division lines as reasonably possible to
reduce loss of land use.

Recreation

Work with private land and business owners to place structures in such a way that
would accommodate existing land uses.

Use of Segment Alternative A in association with Route Alternative 1 to avoid
placement of structures near or on Tweite’s Pumpkin Patch, and agri-tourism
business.

Transportation

Comply with Mn/DOT and applicable road authorities’ management standards.

Work with Minnesota State Patrol and county officials to safeguard the public and
construction workforces during construction.

Notify the public of planned road closures and detours.

S-14




Pleasant Valley to Byron Transmission Line November 2010
Final EIS

Coordinate construction schedules with Mn/DOT to avoid construction at the same
time as roadway resurfacing projects.

Use of Segment Alternative A in association with Route Alternative 1 to avoid the
location identified as a possible location for a future U.S. 14 interchange.

If Route Alternative 1 is selected, work with Mn/DOT to negotiate potential re-
location of pole placements at a future date to avoid limiting the options for
a future U.S. 14 interchange.
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1. Introduction

Xcel Energy (the Applicant) has proposed to construct a new 161 kilovolt (kV)
transmission line (referred to herein as the “Project”) in Dodge, Mower, and Olmsted
counties in southeastern Minnesota. The approximately 18-mile transmission line
would connect the Pleasant Valley and Byron Substations. Equipment modifications to
each of the two substations would be included in the Project.

The construction of a high voltage transmission line in the State of Minnesota requires a
route permit from the Minnesota Pubic Utilities Commission (the Commission). The
route permitting process is governed by Minnesota Rules, parts 7850.1000 to 7850.6500.
Additional description of regulatory requirements is presented in Chapter 2. The
Applicant submitted a route permit application for the Project to the Commission on
December 3, 2009, which was accepted by the Commission as complete on February 9,
2010.

As part of the permitting process for a high voltage transmission line, the Minnesota
Department of Commerce Office of Energy Security (OES) is required to prepare an

environmental review document, in this case, this Environmental Impact Statement

(EIS).

On July 9, 2009, the OES issued the Scoping Decision for the EIS, which is included in
Appendix B. Included in the scope of the EIS were two route alternatives and a
crossover segment identified by the Applicant and a third route alternative and three
segment alternatives as variations to the Applicant’s preferred alternative to be
evaluated in the EIS.

The following issues were determined to be outside the scope of the EIS:

e Any route alternatives not specifically identified in the scoping decision; and

o The manner in which land owners are paid for transmission rights-of-way (ROW)
easements (OES, 2010).

For this Project, the Environmental Report required under a Certificate of Need
proceeding is combined with the environmental review required for the Route Permit in
the form of this Environmental Impact Statement. This EIS is in accordance with the
OES’s Scoping Decision and has been prepared to identify, to the extent feasible, the
potential for significant environmental impact from the Project. This EIS contains
information on the impacts of the Project Route Alternatives as related to human
settlement, socioeconomics, and the environment, and mitigation measures to reduce
identified impacts.



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

1.1. Project Description

The Project consists of an approximately 18-mile 161 kV transmission line that would
connect the Pleasant Valley Substation, located in Pleasant Valley Township, to the
Byron Substation, located in the city of Bryon. Modifications within the existing
footprints would be required at each of the two substations (Xcel Energy, 2009a).

Structures for the Project would be single weathering steel poles ranging in height
between 70 and 90 feet. The distance between poles would be approximately 400 to 650
feet. The Project would require an 80-foot wide right-of-way (ROW), with 40 feet of
ROW extending from each side of the centerline.

Upon issuance of a route permit by the Commission, the Applicant would begin ROW
acquisition. Construction is expected to begin in February 2011. The estimated in-
service date of the Project is fourth quarter 2011. Assuming this schedule is met, the
estimated completion date for final ROW cleanup would be December 2011. (Xcel
Energy, 2009a)

1.2. Purpose of the Project

The stated need of the Project is to interconnect two existing 100 MW wind generation
projects and provide additional outlet capacity to serve future generators in the Pleasant
Valley Substation area (Xcel Energy, 2009b). The Grand Meadow Wind Farm and
Wapsipinicon Wind Farm, each located in Mower County, have been operational since
December 2008. The Project transmission line was identified as a required system
improvement to accommodate the wind farms in the 2007 Midwest Independent
Transmission System Operator (MISO) Interconnection System Impact Study (Xcel
Energy, 2009b). Although operational, the wind farms are limited in the amount of
generation delivered to the electric system due to the existing output capacity.

In addition to providing capacity for the existing wind farms, the Project would add
approximately 150 MW of additional outlet capacity for the Pleasant Valley Substation
area (Xcel Energy, 2009b). The Project was recommended in a 2008 RIGO Study to
increase generation outlet capacity in the area (Xcel Energy, 2009b). A need for future
outlet capacity for the area is anticipated due to the increase in wind farm development
in the region. Under the Renewable Energy Standard (RES), Minnesota utilities are
required to generate or purchase 25 percent of their retail electric sales from renewable
generation sources, including wind energy (Xcel Energy, 2009b).

1.3. Project Location

The Project would be located in Dodge, Mower, and Olmsted counties in southeastern
Minnesota. The approximately 18-mile transmission line would extent north from the
Pleasant Valley Substation in Mower County to the Byron Substation in Olmsted
County. An overview of the Study Area is shown in Figure 1.
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1.4. Alternatives in the Route Permit Application

The Applicant identified the following two Route Alternatives in the route permit
application submitted to the Minnesota Public Utilities Commission on December 3,
2009. For each of the Route Alternatives, the Applicant requested a 400-foot route
width, with two exceptions as discussed in Section 1.6.

In addition to the Applicant’s proposed Route Alternatives, the public has requested
inclusion of an additional Route Alternative and three Segment Alternatives through the
public scoping process. These Route and Segment Alternatives are described in detail in
Chapter 5 of this document and displayed in Figures 1 through 5 in Appendix A.

Route Alternative 1 (Applicant’s Preferred Route) - The approximately 18.4 mile Route
Alternative would be located within or adjacent to existing road and highway ROW for
approximately 96 percent of its length (Xcel Energy, 2009a). Route Alternative 1 is the
westernmost Route Alternative and would be oriented in a north-south direction,
crossing portions of Dodge, Mower, and Olmsted counties.

Route Alternative 2 (Applicant’s Alternate Route) - The approximately 18.2 mile Route
Alternative would be located within or adjacent to existing road and highway ROW for
approximately 88 percent of its length (Xcel Energy, 2009a). Route Alternative 2 is the
easternmost Route Alternative and would be oriented in a north-south direction,
crossing portions of Mower and Olmsted counties.

In addition to the Route Alternatives identified, the Application included analysis of a
Crossover Segment, which would allow for the permitted route to be a combination of
Route Alternatives 1 and 2 if such an alignment is preferable to avoid sensitive
resources.

Crossover Segment - The approximately 2 mile segment would be located adjacent to
60th Street SW, which travels west to east between Route Alternatives 1 and 2. The 400-
foot route developed for the Crossover Segment encompasses an existing 69 kV
transmission line owned by People’s Cooperative Services. If the Crossover Segment is
used for the Project alignment, the Project structures would be adjacent to existing
transmission structures such that a portion of the Project ROW could overlap with the
existing ROW.

1.5. Substation Modifications

Modifications at the Pleasant Valley and Byron Substations would be required to
accommodate the Project. At the Pleasant Valley Substation, modifications would
include installation of new circuit breakers and bus work and switches to complete
connections. At the Byron Substation, a new 161 kV line terminal bay, 161 kV circuit
breaker, and associated switches, bus work, and controls would be added. At each of
the substations, all modifications and equipment installations would be conducted
within the existing substation fences, such that no new land or grading would be
necessary. (Xcel Energy, 2009a)
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1.6. Route Width

The Applicant has requested a route width of 400 feet for each of the Route Alternatives.
The transmission line alignment and associated 80-foot-wide ROW could be located
anywhere within the 400-foot wide route, as feasible. An expanded route width of 1,000
feet has been requested by the Applicant for the northernmost portion of Route
Alternative 2, adjacent to the south of the Byron Substation, where additional flexibility
may be necessary to avoid an existing commercial property. In addition, the Applicant
requested an expansion of the route width for a portion of Route Alternative 1 south
of 325th Street to approximately 1,300 feet to allow for potential double-circuiting of
the Project with a 138 kV transmission line proposed for the area and to ensure that
the Project is located at a safe distance from an existing natural gas pipeline.

1.7. Rights-of-Way Requirements

The Project would require an 80-foot ROW, with 40 feet extending from either side of the
centerline. In some locations, Project ROW could overlap with existing road or
transmission line ROW. It is not expected that the Project would displace any residences
or businesses (Xcel Energy, 2009a).

1.8. Project Costs

The estimated cost of the Project is $10.5 million for Route Alternative 1, $10.9 million
for Route Alternative 2, and $9.7 million for Route Alternative 3 (Xcel Energy, 2009a;
Xcel Energy, 2010c).

1.9. Sources of Information

Much of the information presented in the EIS was provided by the Applicant and
representatives of the Applicant in the form of the route permit application and written
correspondence between the Applicant and OES. Additional sources of information,
including all communication with federal, state, and local agencies, are provided in
Chapter 9, References.
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2. Regulatory Framework

In Minnesota, authority for reviewing and permitting High Voltage Transmission Lines
(HVTLs) is under the jurisdiction of the Minnesota Public Utilities Commission (the
Commission). The proposed Pleasant Valley to Bryon transmission line project requires
two major decisions by the Commission, a certificate of need and a route permit.

This chapter summarizes the principal state regulations affecting the permitting process
and the required environmental documentation for the Project. The Project would be
subject to additional federal, state, and local regulations and permit conditions identified
in Chapter 8.0, Required Permits and Approvals.

2.1. Route Permit

The Project is considered a HVTL under Minnesota Statutes, chapter 216E (Minnesota
Power Plant Siting Act). In accordance with the Minnesota Power Plant Siting Act, a
route permit from the Commission and an environmental review document are
required. The route permit application for the Project was submitted by the Applicant to
the Commission on December 3, 2009. The application was accepted as complete by the
Commission on February 9, 2010.

The Commission’s route permit determination must be guided by the state’s goals to
conserve resources, minimize environmental impacts, minimize human settlement and
other land-use conflicts, and ensuring the state’s electric energy security through
efficient, cost-effective power supply and electric transmission infrastructure (Minn.
Stat. 213E.03, subd. 7a).

The Route Permit issued by the Commission would identify where the Project will be
constructed. The Route Permit would identify the right-of-way (ROW) that the
Applicant has the right-to-acquire for the Project. The ROW width may vary throughout
the route, depending upon the engineering and routing constraints. In some areas, the
Route Permit may identify a precise route, for instance an 80-foot ROW to be located on
the east side of a road, while in other areas the Route Permit may specify the width of
ROW but designate a larger route to allow the Applicant to negotiate with landowners.

The Route Permit would also define the Project that is being permitted. If the Applicant
wishes to, at some point in the future, upgrade the transmission line to a greater voltage,
or add another transmission line of more than 100 kV, the Applicant would need to
apply to the Commission for a permit for a new transmission line.

2.2. Certificate of Need

Because the Project is considered a Large Energy Facility under Minnesota Statute
216B.2421, a Determination of Need for the Project also is required from the
Commission. A Large Energy Facility is defined to include transmission lines between
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100 kV and 200 kV if they are more than 10 miles long (Minnesota Statutes, section
216B.2421, subdivision 2(2) and (3)). The Applicant applied for a Certificate of Need for
the proposed transmission line on December 3, 2009. The application was accepted as
complete by the Commission on February 9, 2010.

The Certificate of Need process is designed to evaluate the level of need, as well as the
alternatives available (including a no-build alternative) to satisfy that need. The
Certificate of Need process is the only proceeding under Minnesota Statute in which a
no-build alternative and the size, type, timing, system configuration, and voltage of a
proposed project would be considered. The Commission determines the basic type of
facility (if any) to be constructed, the size of the facility, and the timing of the facility
(e.g., the projected in-service date). The Certificate of Need requires an Environmental
Report (ER) on the proposed alternatives. For this Project, the required ER is combined
with the environmental review required for the Route Permit in the form of this EIS.

2.3. Environmental Review

Applications for HVTL permits are subject to environmental review, which is conducted
by the OES staff under the procedures defined in Minnesota Rule 7850.1700, Full
Routing Process of the Power Plant Siting Act. Environmental review begins with a
determination of the scope of the EIS by the Director of the OES. Two public scoping
meetings were held on March 25, 2010 in Byron, Minnesota, to solicit public input on the
scope of the EIS to be prepared. A Scoping Decision was issued by the Director of the
OES on July 9, 2010.

The EIS is an environmental review document that describes the human and
environmental impacts of a proposed project and selected alternative routes and
methods to mitigate such impacts. The public has the opportunity to comment on the
Draft EIS through public comment periods and at OES sponsored meetings. Two public
meetings on the DEIS were held at the American Legion in Byron, Minnesota, on
October 26, 2010. The public was encouraged to provide oral comments at the public
meetings and to submit written comments to the OES by November 9, 2010. Comments
received during the comment period are incorporated into the Final EIS as appropriate.

Applications for HVTL permits require a public contested-case hearing upon completion
of the Draft EIS pursuant to Minnesota Rules part 7850.2600. The hearing must be
conducted by an administrative law judge from the Office of Administrative Hearing
pursuant to the contested case procedures of Minnesota Statutes, chapter 14.
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3. Engineering and Operation Design

The proposed transmission line and modifications to the Pleasant Valley and Byron
Substations would be designed to meet or surpass all relevant local and state codes, the
National Electric Safety Code (NESC), North American Electric Reliability Corporation
(NERC) requirements, and the Applicant’s own standards (Xcel Energy, 2009a). Final
engineering and operation design would be determined when a Route Alternative is
selected and specific ROW and pole placement determined.

3.1. Transmission Line Structures

The Applicant has proposed that the 161 kV transmission line be constructed as a single
circuit line using single-pole, weathering steel structures with brace post insulators. The
height of the transmission line structures would range from 70 to 90 feet. The span
between structures would range from 400 to 650 feet, and structures would be located
along or near the centerline of a right-of-way (ROW) with a width of 80 feet. Figure 3-1
shows a common 161 kV single-circuit, single-pole, weathering steel structure design
with brace post insulators. Note that Figure 3-1 shows two conductors per phase, while
the proposed transmission line structure for the Project would use only one conductor
per phase (Xcel Energy, 2009a). Table 3-1 summarizes the structure design and
foundation for the Project.

Table 3-1: Structure Design Summary

Structure . Span
Line | Structure Structure V%OW Stru_c LI Base Foyndatlon Between
T T Material i Lo Diameter LN Structures
ype ype a (feet) (feet) (feet)

(inches) (feet)

24-42

(tangent
Single Single Circuit | Weathering structures)
Circuit Brace Post Steel 80 70-90 5-8 400-650
161 kV 36-72

(angle

structures)

Source: Xcel Energy, 2009a
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Figure 3-1: Typical 161 kV Single-Circuit, Single-Pole, Weathering Steel, Brace Post Insulators
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The transmission line would require an 80-foot ROW. If the transmission line is placed
across private land, an easement for the entire ROW would be acquired from the
affected landowner(s). The Applicant would locate the poles as close to property
division lines as reasonably possible (Xcel Energy, 2009a). Figure 3-2 shows the ROW
requirements for the proposed structures.

When the Project transmission line parallels other existing infrastructure ROW such as
roads or other utilities, the Project ROW could overlap and share a portion of the
existing ROW. In these locations, the Applicant has proposed that structures be placed
on adjacent private property a few feet away from the existing ROW, reducing the size
of the easement required (Xcel Energy, 2009a).

The ROW acquisition process is discussed in detail in Section 4.2
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Figure 3-2: Right-of-Way Requirements

Right-of-way
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Source: Xcel Energy, 2009a

161kV Line Typical Structure
80" Typical Total Right-of-Way

10




Pleasant Valley to Byron Transmission Line November 2010
Final EIS

3.2. Transmission Line Conductors

The transmission line would be constructed with a single 795 kcmil 26/7 Aluminum
Core Steel Supported (ACSS) conductor per phase (Xcel Energy, 2009a). A phase
consists of one or more conductors made up of aluminum strands around a core of steel.
To prevent damage from lightning strikes, shield wires are typically strung between
structures above the phases.

3.3. Substations

Modifications at two existing substations, the Pleasant Valley Substation owned by
Great River Energy and the Byron Substation owned by Southern Minnesota Municipal
Power Agency (SMMPA), would be required to accommodate the new 161 kV
transmission line.

3.3.1. Pleasant Valley Substation

The Pleasant Valley Substation would be modified by Great River Energy to
accommodate the Project transmission line. The upgrades would include new circuit
breakers for protecting the transmission line, as well as new bus work and switches to
complete the connections. No additional grading work would be needed and all new
equipment would be installed within the existing substation fence (Xcel Energy, 2009a).

3.3.2. Byron Substation

The Byron Substation in the city of Byron would be modified by SMMPA to
accommodate the Project transmission line. Modifications to the Byron Substation
would include adding a new 161 kV line terminal bay along with new associated circuit
breakers, bus work, switches, and controls. All new equipment would be installed
within the existing substation fence (Xcel Energy, 2009a).
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4. Construction

Construction of the Project would begin following the decision of the Commission and
the issuance of required permits and approvals. Prior to construction, all easement
rights and ROW must be acquired and soil conditions established to finalize the
construction design.

Transmission line structures would generally be designed for installation at existing
grades. Typically, structure sites with 10 percent or less slope would not be graded or
leveled. Sites with more than 10 percent slope would have working areas graded level
or fill brought in for working pads (Xcel Energy, 2009a).

Construction of the Project would require temporary lay down and staging areas, which
may be located outside the Project ROW. These areas would be used for the temporary
storage of construction materials and equipment. The exact location of lay down and
staging areas would be determined once the route is selected. These areas would be
temporarily leased from local landowners through rental agreements and would not
require permanent ROW or easement acquisition. Prior to installation, poles would be
moved from the staging areas and delivered to the staked location and placed within the
ROW until the structure is set. Insulators and other hardware would be attached while
the pole is on the ground. The pole would be lifted, placed, and secured using a crane
(Xcel Energy, 2009a).

Structures that are considered medium angle, heavy angle or dead-end structures would
have drilled pier concrete foundations. These foundations would vary from 5 to 8 feet in
diameter and 12 or more feet deep (Xcel Energy, 2009a). The transmission line poles
would be bolted to the concrete foundation. Tangent and light angle structures may be
placed on poured concrete foundations or direct embedded (Xcel Energy, 2009a). Direct
embedding involves digging a hole for each pole that is partially filled with crushed
rock and setting the transmission line pole on top of the rock base. The area
surrounding the pole would be backfilled with rock and/or soil.

Route Alternatives 1 and 2 have been designed to span water bodies and wetlands. Due
to the length of wetlands crossed by Route Alternative 3, placement of structures within
or adjacent to wetlands may be necessary. Where water bodies and wetlands would be
crossed by the Project, the Applicant would conduct construction over ice during winter
months to the extent possible (Xcel Energy, 2009a). All vehicle and equipment fueling
and lubricating would occur away from water bodies (Xcel Energy, 2009a).

Regardless of the route or technique selected, similar construction equipment would be
required. Equipment that would be used for construction includes: tree removal
equipment, mowers, cranes, backhoes, digger-derrick line trucks, track-mounted drill
rigs, dump trucks, front end loaders, bucket trucks, bulldozers, flatbed tractor-trailers,
flatbed trucks, pickup trucks, concrete trucks, and various trailers (Xcel Energy, 2009a).
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4.1. Property/Right-of-Way Acquisition

The Project would require an 80-foot ROW. In locations where the transmission line
structures can be placed adjacent to an existing roadway or utility, the Project would
partially share the existing ROW. This would allow for a lesser width of ROW to be
acquired from private landowners.

Roads that would be paralleled by the Project ROW vary in width between 22 and 32
feet. Minnesota Highway 30, which would be crossed by all three Route Alternatives
and would be paralleled by Route Alternative 2 for short segment, has an existing ROW
of 150 feet. County Highway 15, which would be paralleled by Route Alternative 1, has
an existing ROW that varies between 100 and 120 feet. All other roadways that would
be paralleled by the Project ROW have an existing ROW between 66 and 100 feet.

The acquisition of utility easement on private land consists of a multi-step process that
includes examining titles, contacting owners, surveying, preparing documents and
purchasing the ROW. The first step in the ROW process is to complete a public records
search of all land involved in the Project. A title report is then developed for each parcel
to determine the legal description of the property and the owner(s) of record and to
gather information about easements, liens, restrictions, encumbrances and other
conditions of record (Xcel Energy, 2009a). Owners of private land located within the
desired ROW easement would be contacted by a ROW agent acting on behalf of the
Applicant to discuss the land use needs specific to their parcel and any site-specific
concerns of the land owner. Contact with private land owners would occur following
the issuance of the Route Permit. The ROW agent would request permission to access
the property to conduct a land survey and soil borings. The purpose of the survey is to
identify natural features, man-made features, and elevations needed for detailed
engineering design of the transmission line (Xcel Energy, 2009a).

The ROW agent conducts negotiations with the land owner to acquire easement rights to
build, operate, and maintain the transmission line and associated structures. The ROW
agent would offer compensation for the easement. The specific location of structures
associated with the transmission line would be staked during easement negotiations. If
the landowner and Applicant cannot reach an agreement, prior to commencing the
condemnation process, the Applicant would be required to obtain an appraisal for the
property, which would be shared with the landowner. If the land owner does not
agree with the easement value offered by the ROW agent, the land owner may have a
second appraisal made. Reimbursement for the cost of the appraisal, up to pre-
specified amounts that vary depending on the type of property, could be awarded by
the court-appointed Commissioner in the condemnation process, as stipulated in
Minnesota Statutes, section 117.036.

The Applicant anticipates that land owner concerns would be addressed and an
agreement reached regarding the purchase of land rights (Xcel Energy, 2009a). If an
agreement cannot be reached regarding the acquisition of easement rights, the Applicant
can exercise the right of eminent domain, also referred to as the condemnation process,
under Minnesota Statutes, chapter 117. Under the condemnation process, the Applicant
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files a Petition in the district court where the property is located. The Petition would be
served to all owners of the property. If granted by the courts, a three-person
condemnation commission would be established to evaluate compensation for the
easement. The three-person committee would be comprised of third-party individuals
familiar with real estate issues, who would view the property in question. The
commission would conduct a valuation hearing, at which the property owners would be
allowed to testify regarding the fair market value or the easement. Following the
hearing, the commission would make an award as to the value of the property, which
would be filed with the court. Each party is given a 40-day window to appeal to the
district court for a jury trial.

After ROW is acquired, the ROW agent would contact all land owners to discuss the
construction schedule. If personal property must be moved temporarily for the
construction of the Project (e.g., property fences), the ROW agent would discuss this
with the land owner.

4.2. Cleanup and Restoration

During construction, the Applicant would attempt to limit ground disturbance wherever
possible (Xcel Energy, 2009a). The HVTL route permit would require the Applicant to
restore the ROW following construction. This may include the replacement of personal
property removed or damaged during construction, re-grading areas where fill material
was used, and assisting in the reestablishment of vegetation. It is anticipated that
portions of vegetation that are disturbed or removed during construction, specifically
resilient species of grasses and shrubs, would naturally reestablish to pre-disturbance
conditions. Areas with significant soil compaction and disturbance from construction
activities would require assistance in reestablishing the vegetation stratum and
controlling soil erosion (Xcel Energy, 2009a).

4.3. Damage Compensation

Following construction of the Project, the ROW agent would contact private land
owners to inquire whether any damage occurred to the property during construction
and what repairs may be needed. The Applicant would be responsible for restoring all
areas to their original condition to the maximum extent possible. If non-repairable
damage occurs to a property, the Applicant would reimburse the landowner for such
damages.

4.4. Maintenance

Although the estimated service life of the Project for accounting purposes is 40 years, in
practicality the Project would not have a specified service end point. The overhead
transmission lines would be designed to operate indefinitely with minimal routine
maintenance requirements. Transmission infrastructure has very few mechanical
elements and is built to withstand weather extremes that are normally encountered,
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such that transmission lines rarely fail except in the case of severe weather (Xcel Energy,
2009a). If a fault is sensed on the transmission system, the transmission line would
automatically be taken out of service with use of protective relaying equipment.
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5. Route Alternatives to be Evaluated in the EIS

Three transmission line Route Alternatives that would connect the Pleasant Valley and
Byron Substations are evaluated in the EIS. Route Alternatives 1 and 2, referred to as the
Preferred Route and Alternate Route in the route permit application, respectively, were
proposed by the Applicant. In addition, a Crossover Segment, proposed by the
Applicant in the route permit application as a corridor to connect Route Alternatives 1
and 2 if it was determined that a route combination of Route Alternatives 1 and 2 was
preferable, is evaluated in the EIS. Route Alternative 3, which would parallel an existing
345 kV transmission line that runs north to south between Route Alternatives 1 and 2,
was identified as a potential Route Alternative during the scoping process. Finally,
three variations to Route Alternative 1, identified in the scoping process and referred to
as Segment Alternatives A, B, and C, are evaluated in the EIS.

5.1. Route Alternative 1 (Applicant’s Preferred Route)

Route Alternative 1 is the westernmost Route Alternative and would be approximately
18.4 miles in length. Route Alternative 1 was designated in the route permit application
as the Applicant’s preferred route. The Route Alternative would be oriented in a north-
south direction and cross portions of Dodge, Mower, and Olmsted counties, as shown in
Figures 2 through 5.

Route Alternative 1 was designed to primarily follow existing roads. The Route
Alternative would be located within or adjacent to existing road ROW for approximately
96 percent of its length (Xcel Energy, 2009a).

In the route permit application, the Applicant evaluated Route Alternative 1 as two
separate segments, referred to as the southwest segment and northwest segment, with
the terminus of the Crossover Segment as the dividing point between the southwest and
northwest segments. The southwest segment would be approximately 9.2 miles in
length and follow existing road ROW for 97 percent of its length. From the Pleasant
Valley Substation, the southwest segment of Route Alternative 1 would follow 310t
Street west for approximately 0.4 miles and then head north to follow Dodge County
Road V and County Highway 15 for approximately 8 miles.

The northwest segment would begin at the terminus of the intersection of the southwest
section with the Crossover Segment. The northwest segment would be approximately
9.2 miles in length and follow existing road ROW for approximately 95 percent of its
length. From the terminus of the southwest segment, the northwest segment of Route
Alternative 1 would continue north on County Highway 15 for approximately 5 miles
before heading east on 650th Street for approximately 1 mile. The northwest segment
would head north on 280t Avenue SW for approximately 1.7 miles before turning east
to follow existing railroad ROW north of 4th Street NW for 0.4 miles and head north 0.1
miles into the Byron Substation.
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If Route Alternative 1 is selected, the southern approximately 1.5 miles of transmission
line would be located in close proximity to a proposed 138 kV transmission line route
associated with the proposed Pleasant Valley Wind Farm. The proposed location for the
138 kV transmission line would join Route Alternative 1 near the intersection of 680t
Avenue and 325t Street, south of the Mower County Line, and follow 680t Avenue
south to the Pleasant Valley Substation (Pleasant Valley Wind, 2009). The 138 kV
transmission line would be permitted under a Conditional Use Permit issued by Mower
County. If Route Alternative 1 and the 138 kV transmission line are constructed, it could
be possible to locate both transmission lines on the same structures to reduce the amount
of new ROW required. The Applicant requested an expansion of the route width for a
portion of Route Alternative 1 south of 325t Street to approximately 1,300 feet to
allow for potential double-circuiting of the Project with the 138 kV transmission line
and to ensure that the Project is located at a safe distance from an existing natural gas
pipeline.

5.2. Route Alternative 2 (Applicant’s Alternate Route)

Route Alternative 2 is the easternmost Route Alternative and would be approximately
18.2 miles in length. Route Alternative 2 was designated in the route permit application
as the Applicant’s alternate route. The Route Alternative would be oriented in a north-
south direction and cross portions of Mower and Olmsted counties, as shown in Figures
2 through 5.

Route Alternative 2 was designed to primarily follow existing roads. The Route
Alternative would be located within or adjacent to existing road ROW for approximately
88 percent of its length (Xcel Energy, 2009a).

In the route permit application, the Applicant evaluated Route Alternative 2 as two
separate segments, referred to as the southeast segment and northeast segment, with the
terminus of the Crossover Segment as the dividing point between the southeast and
northeast segments. The southeast segment would be approximately 10.4 miles in
length and follow existing road ROW for 97 percent of its length. From the Pleasant
Valley Substation, the southeast segment of Route Alternative 2 would follow 310t
Street east for approximately 2 miles and then head north to follow County Highway 10,
County Highway 3, County Road 149, and 110t Avenue for approximately 8 miles.

The northeast segment would begin at the terminus of the intersection of the southeast
section with the Crossover Segment. The northeast segment would be approximately
7.8 miles in length and follow existing road ROW for approximately 79 percent of its
length. From the terminus of the southeast segment, the northeast segment of Route
Alternative 2 would continue north on 110t Avenue to 40t Street SW. The northeast
segment then turns west for 0.3 miles and north for 1.2 miles to County Highway 25.
The segment would head east for 0.3 miles to 109t Avenue SW and then travel north
and west to the Byron Substation.
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Due to the presence of a commercial business on Route Alternative 2, south of the Byron
Substation, the Applicant has requested an extended route width of 1,000 feet for the
northernmost portion of the Route Alternative 2 to increase flexibility of the final
alignment to avoid interference with the existing business.

5.3. Route Alternative 3 (“345” Alternative)

During the scoping process, numerous commenters requested that an alternative route
be identified that would closely follow an existing 345 kV transmission line that runs
north to south between the Byron and Pleasant Valley Substations. The existing 345 kV
transmission line is located between Route Alternatives 1 and 2 and is located on a 150-
foot wide ROW, with 75 feet of ROW extending from each side of the centerline.

A feasible alignment for Route Alternative 3, which was referred to in the Scoping
Decision as the “345” Alternative, would be located to the east of the existing 345 kV
transmission line, as shown in Figures 2 through 5. The Project transmission line
structures could be aligned 5 feet within the existing 345 kV transmission line ROW such
that the western 40 feet of Project ROW and eastern 5 feet of the Project ROW would
overlap with existing ROW for the 345 kV transmission line. Placement of the Project
structures within the existing 345 kV transmission line ROW would reduce the width of
new ROW required to approximately 35 feet. If Route Alternative 3 were constructed,
the total combined ROW of the Project and existing 345 kV transmission line would be
185 feet.

In general, the existing 345 kV transmission line is placed to the west of the property
lines of private landowners. A Project alignment to the east of the 345 kV transmission
line would result in the Project’s poles being placed very near to property boundaries,
where they exist, and limit the potential loss of land use. Additionally, it was
determined that an alignment of the Project to the east of the existing 345 kV
transmission line would require less tree removal than an alignment to the west of the
345 kV transmission line. As such, a feasible alignment and Project ROW to the east of
the existing 345 kV transmission line is evaluated in the EIS. However, the width of the
route (400 feet) would allow flexibility in placement, such that an alignment of Route
Alternative 3 to the west of the 345 kV transmission line would be possible.

Due to reliability concerns, the Applicant did not include an alternative that would
parallel the existing 345 kV transmission line in the route permit application. In general,
reliability is reduced when two lines performing the same function are located in close
proximity such that a single event could cause a simultaneous outage of both lines. The
Applicant has stated that co-locating the Project on adjacent or overlapping ROW with
the 345 kV transmission line would not provide separate and redundant circuits needed
to increase generator outlet capacity (Xcel Energy, 2010a). Under the feasible centerline
alignment evaluated for Route Alternative 3, Project conductors would be
approximately 36 feet from existing conductors on the 345 kV transmission line. This
would be a similar, albeit greater, distance than the Project and existing 345 kV
conductors under a double-circuiting scenario, in which conductors would be
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approximately 30 feet apart (Xcel Energy, 2010a). An alternative that would double-
circuit the Project 161 kV transmission line with the existing 345 kV transmission line
was determined not to meet the stated need of the Project and is discussed further in
Section 7.

The Applicant has expressed reliability concerns over co-locating the Project’s 161 kV
transmission line with the existing 345 kV transmission line on overlapping ROW. The
existing 345 kV transmission line serves multiple functions, including local load
serving, regional power transfer, and providing generation outlet capacity from the
Pleasant Valley Substation (Standing, 2010). The stated need of the Project is to
provide generator outlet from the Pleasant Valley Substation Area, specifically from the
Grand Meadow and Wapsipinicon Wind Farms and future generators. Although both
the Project transmission line and existing 345 kV line would provide generation
outlet capacity from the Pleasant Valley Substation, the Project was proposed to
interconnect the two wind farms and was not proposed to provide reliability or
redundancy to the existing 345 kV transmission line. Further, the Project’s 161 kV
transmission line alone would not be able to physically serve as full back-up of the 345
kV transmission line if the 345 kV transmission line segment between the Pleasant
Valley and Byron Substations is lost. The Project could assist in handling a loss of the
345 kV segment, but could not fully carry the current from the 345 kV transmission line
without some loss of load or generation re-dispatch. As such, the Project would not be a
redundant substitute to the existing 345 kV transmission line and co-location of the
transmission lines on overlapping ROW would not violate any NERC Reliability
Standards. Additionally, due to the distance between the transmission line structures
under the feasible ROW evaluated for Route Alternative 3, a pole from either the Project
or existing 345 kV transmission line would have a greater than 180 degree fall angle.
This would reduce the probability of one pole falling and taking out a pole associated
with the other transmission line.

It should be noted that single contingency events with the potential to disrupt service
on both lines are not limited to pole collapse. The Applicant has stated that
lightening strikes or wind blown debris are more likely causes of outage events
(Standing, 2010). However, the Applicant has been unable to provide recent examples
of such events occurring or the probability of a single contingency event occurring for
the Project. The Project would be designed to meet or exceed the requirements of
NESC, including withstanding wind and other extreme weather conditions. In the
past five years, none of the Applicant’s steel poles in Minnesota have failed due to
tornados or other weather; two of the Applicant’s 10,350 structures failed during a
tornado in Colorado. In Minnesota, an F3 tornado with wind speeds of up to 150-200
miles per hour passed through the Hugo, Minnesota area, but the wood pole
structures and conductors did not fall (Gallay, 2010). Under the feasible alignment
evaluated for Route Alternative 3, the distance between the Project conductors and
existing 345 kV transmission line conductors would be 36 feet. Placement of the
Project 161 kV transmission line on separate structures and overlapping ROW with the
existing 345 kV transmission line would not violate NERC Standard TPL-003-0a
(Category C).
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5.4. Crossover Segment

The Crossover Segment, also referred to in the route permit application as the
“connector segment,” is an approximately 2 mile segment that would connect Route
Alternative 1 with Route Alternative 2. Use of the Crossover Segment would allow the
permitted route to be a combination of the southwest segment of Route Alternative 1
and northeast segment of Route Alternative 2 or northwest segment of Route Alternative
1 and southeast segment of Route Alternative 2. The total length of the Project
transmission line with use of the Crossover Segment would be approximately 2 miles
longer than either Route Alternative 1 or Route Alternative 2.

The Crossover Segment would follow an existing ROW for a 69 kV transmission line
owned by People’s Cooperative Services. The Segment follows 700t Street in Dodge
County, which becomes 60th Street SW in Olmsted County. The Crossover Segment
would follow existing road and transmission line ROW for its entire length.

5.5. Alternative Segment A

Segment Alternative A was proposed during the scoping process as a variation to Route
Alternative 1 (the Applicant’s Preferred Route) that would avoid an agri-tourism
business located on 19th Avenue SW and a location identified as a potential site for a
future U.S. 14 interchange west of the city of Byron. Potential impacts to the agri-
business and U.S. 14 are discussed in Sections 6.3.3 and 6.3.6, respectively. Use of
Segment Alternative A as a variation of Route Alternative 1 would avoid placement of
the Project structures within 300 feet of five residences located along Route Alternative
1. Three residences are located within 300 feet of the potential centerline for Segment
Alternative A.

From the Byron Substation, Segment Alternative A would head south adjacent to the
existing 345 kV transmission line for approximately 1.85 miles. At 10th Street SW, the
Segment Alternative would travel west for approximately 0.5 miles and re-join Route
Alternative 1 for the remaining distance to the Pleasant Valley Substation. The total
length of Segment Alternative A would be approximately 2.36 miles and the total
acreage within the ROW would be approximately 22.84 acres. Use of Alternative
Segment A in association with Route Alternative 1 would result in approximately the
same total length as Route Alternative 1 without the use of Segment Alternatives. The
route width would allow for an alignment of Segment Alternative A to the east or west
of the existing 345 kV transmission line and north or south of 10t Street SW.

5.6. Alternative Segment B

Segment Alternative B was proposed during the scoping process as a variation to Route
Alternative 1 that would avoid residences located on County Highway 15 between
County Highway 6 and 650th Street. Use of Segment Alternative B as a variation of
Route Alternative 1 would avoid placement of the Project structures within 300 feet of
six residences located along Route Alternative 1. However, up to seven residences could
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be located within 300 feet of the centerline of Segment Alternative B, depending on the
alignment of the transmission line.

Use of Segment Alternative B would avoid a location on Route Alternative 1 south of the
intersection of County Highway 15 and 660t Street where a residence and adjacent shed
located across County Highway 15 are each located within 40 feet of the roadway ROW
on either side of the road, such that placement of the transmission line on either side of
County Highway 15 could require removal of a building. However, the feasible
centerline developed by the Applicant would cross County Highway 15 at an angle in
the location described, such that the Project ROW would be centered over County
Highway 15 during the crossing and existing structures could remain in place.
Alternatively, the Project could be aligned on the east side of County Highway 15 and
the Applicant could reimburse the landowner for moving the shed outside the Project
ROW.

Segment Alternative B would begin at the intersection of 280t Avenue and 650t Street,
where Route Alternative 1 would head west along 650t Street after travelling south out
of the Byron Substation. Segment Alternative B would continue to follow 280t Avenue
south for approximately 2 miles and turn west to follow County Highway 8 for
approximately 1 mile to rejoin Route Alternative 1 at the intersection of County
Highway 8 and County Highway 15. The total length of Segment Alternative B would
be approximately 2.99 miles and the total acreage within the ROW would be
approximately 29.04 acres. Use of Alternative Segment B in association with Route
Alternative 1 would result in approximately the same total length as Route Alternative 1
without the use of Segment Alternatives.

5.7. Alternative Segment C

Segment Alternative C was proposed during the scoping process as a variation to Route
Alternative 1 that would co-locate the Project’s crossing of Salem Creek with an existing
crossing by a 345 kV transmission line. The cleared ROW for the existing 345 kV
transmission line is 150 feet wide, with 75 feet extending in each direction of the
centerline. Similar to Route Alternative 3, the Project transmission line structures could
be aligned 5 feet within the existing 345 kV transmission line ROW and the western 40
feet of Project ROW and eastern 5 feet of Project ROW would overlap with existing
ROW for the 345 kV line. Placement of the Project structures within the existing 345 kV
transmission line ROW would reduce the width of new ROW required in the vicinity of
the Salem Creek crossing to approximately 35 feet.

Segment Alternative C was proposed as a variation to Route Alternative 1, which would
cross Salem Creek in the same location as an existing crossing of County Highway 15.
Depending on final engineering design selected to cross Salem Creek, the Project
structures along Route Alternative 1 could be placed at the edge of the roadway ROW
such that half of the Project ROW (40 feet) would overlap with the existing roadway
ROW and the width of new ROW required would be approximately 40 feet.
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Segment Alternative C would begin at the intersection of 280t Avenue and 650t Street,
where Route Alternative 1 would head west along 650th Street after travelling south out
of the Byron Substation. Segment Alternative C would continue to follow 280t Avenue
south for approximately 1.4 miles and turn east to follow County Highway 25 for
approximately 0.55 miles to the existing 345 kV transmission line and Route Alternative
3 alignment. South of the Salem Creek crossing, the route would either follow Route
Alternative 3 to the Pleasant Valley Substation or re-join Route Alternatives 1 or 2
through use of the Crossover Segment. If Segment Alternative C continued south along
Route Alternative 3, the route would overlap the existing 345 kV transmission line ROW
for a total of approximately 13 miles.

The total length of Segment Alternative C would be approximately 1.98 miles and the
total acreage within the ROW would be approximately 19.24 acres. Compared with
Route Alternative 1, use of Alternative Segment C in association with Route Alternative
3 would decrease the length of the Project transmission line by approximately 1 mile.
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6. Affected Environment, Impacts, and Mitigation

This chapter describes the human, environmental, and socioeconomic setting as it relates
to the Project Route Alternatives. Alternatives to the Project are discussed in Chapter 7.
The Study Area is defined as the 400-foot route width for each Route and Segment
Alternative, which is expanded to 1,000 feet for the northernmost portion of Route
Alternative 2 and expanded to 1,300 feet for a southwestern segment of Route
Alternative 1. Typically, the direct and indirect effects discussion is limited to the 80-
foot wide Project right-of-way (ROW), unless otherwise noted. The mitigation
discussions include Applicant-proposed and additional mitigation strategies to reduce
or avoid impacts of the Project.

6.1. Human Settlement

The Project has the potential to affect various resources related to human settlement in
the Study Area. Potential effects related to proximity to structures, aesthetics, noise,
interference with public services and utilities, archaeological and historic resources, and
safety and health are addressed in this section.

6.1.1. Proximity to Residential Structures

Rural residences and farmsteads are located along the roads that the Route Alternatives
would parallel, with a higher density of residences near the city of Byron. To compare
the Route Alternatives, residences in the Study Area were identified, and the number of
residences within 100 feet, 101 - 200 feet, and 201 - 300 feet of the feasible centerline for
each Route and Segment Alternative was tabulated. Due to the potential for the final
permitted route to incorporate portions of Route Alternatives 1 and 2 through use of the
Crossover Segment, residential counts for these Route Alternatives were divided into
southwest and northwest segments (Route Alternative 1) and northeast and southeast
segments (Route Alternative 2). This information is presented in Table 6.1.1-1.

Table 6.1.1-1 Number of Residences within 300 Feet of the Project Centerlines

Route Segment Residences Residences Residences Total
within 100 Feet | within 101-200 | within 201-300 | Residences
Feet Feet within 300 Feet
Route Alternative 1 SW 0 4 6 10
NW 1 7 7 15
Total 1 11 13 25
Route Alternative 2 NE 0 8 3 11
SE 0 6 9 15
Total 0 14 12 26
Route Alternative 3 0 0 4 4
Crossover Segment 0 1 2 3
Segment Alternative A 1 2 0 3
Segment Alternative B 1 3 3 7
Segment Alternative C 1 5 2 8

Source: Xcel Energy, 2009

a.
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As shown in Table 6.1.1-1, 25 and 26 residences are present within 300 feet of the feasible
centerline alignments evaluated for Route Alternatives 1 and 2, respectively. Four
houses are located within 300 feet of the feasible alignment centerline evaluated for
Route Alternative 3. Three houses are located within 300 feet of the feasible alignment
centerline evaluated for the Crossover Segment (Xcel Energy, 2009a). Residences are
located a minimum of 3,100 feet to the northwest of the Pleasant Valley Substation and
580 feet to the south of the Byron Substation (Xcel Energy, 2009a). Undeveloped parcels
that are zoned for residential development are not included in the residence counts
provided in Table 6.1.1-1. Potential impacts to future development are discussed in
Sections 6.3.2, Property Values, and 6.3.4, Zoning and Compatibility with Planning.

A review of aerial photography indicated that few businesses outside of farming are
located within the Study Area. The closest schools are located within the city of Byron
and are over one-half mile from the substation. The nearest public school, Byron Middle
School, is located on 4th Street Northwest, approximately 0.6 miles east of the Byron
Substation. The East St. Olaf Cemetery is located approximately 0.96 miles east of Route
Alternative 2 on County Highway 3. No religious facilities, nurseries/preschools, or
hospitals are located within the Route and Segment Alternatives.

Direct and Indirect Impacts — Proximity to Residential Structures

Potential direct effects to properties that are located in proximity to transmission line
towers include the following:

¢ Required demolition of existing structures for placement of Project structures;
and
¢ Changes or limitation to existing land use.

Potential indirect effects on these properties include impacts to the following:

e Health and safety (e.g., stray voltage, electro-magnetic fields, and interference
with existing utilities);

Aesthetics;

Noise;

Socioeconomics; and

Property Values.

Potential indirect impacts related to structure proximity are addressed in the respective
sections of the EIS, and as such, are not presented in this evaluation.

Required Demolition of Existing Structures

The National Electric Safety Code (NESC) and Xcel Energy standards require certain
clearances between transmission line facilities and buildings for safe operation of the
transmission line. Therefore, the Applicant would acquire a ROW for transmission lines
that is sufficient to maintain these clearances (Xcel Energy, 2009a). For the Project, the
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Applicant has requested a total ROW width of 80 feet, with 40 feet extending from each
side of the centerline.

While displacement or demolition would occur if an existing structure is located within
the ROW for a new transmission facility, the Applicant has identified a feasible
centerline and ROW for each Route Alternative such that all existing residences would
be outside the ROW and no demolition of residences or displacement of residents would
be required (Xcel Energy, 2009a).

Use of Segment Alternative B would avoid a location on Route Alternative 1 south of the
intersection of County Highway 15 and 660t Street where a residence and adjacent shed
are located across County Highway 15 from one another. In this location, both the shed
and residence are located within 40 feet of the roadway ROW on either side of the road,
such that placement of the transmission line on either side of County Highway 15 could
require removal of a building. However, the feasible centerline developed by the
Application would cross County Highway 15 at an angle in the location described, such
that the Project ROW would be centered over County Highway 15 during the crossing
and existing structures could remain in place. Alternatively, the Project could be aligned
on the east side of County Highway 15 and the Applicant could reimburse the
landowner for moving the shed outside the Project ROW.

Use of Segment Alternative B as a variation of Route Alternative 1 would avoid
placement of the Project structures within 300 feet of six residences located along Route
Alternative 1. However, up to seven residences could be located within 300 feet of the
centerline of Segment Alternative B, depending on the alignment of the transmission
line.

Changes or Limitation to Existing Land Use

While some land may be removed from agricultural use for the construction and
operation of the transmission line, the overall zoning and land use designations would
not be altered. However, if an easement is needed, some land may not be fully utilized
for its intended purpose. Potential loss of land use is further discussed in Section 6.3.4,
Zoning and Compatibility with Planning.

Mitigation — Proximity to Residential Structures

In order to mitigate effects to structures located near or within the Project ROW, the
Applicant refined the routes to avoid the following to the extent possible:

e Existing or planned residences;

e Areas where clearances are limited because of trees or nearby structures; and

e Agricultural areas, agricultural operations, or other related land uses (Xcel
Energy, 2009a).

Where possible, during detailed design, the Project transmission lines would be placed
on the opposite side of the road from residences to further mitigate potential effects on
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structures within or near the ROW (Xcel Energy, 2009a). Proper safeguards also would
be implemented for construction and operation of the facility. The Project would be
designed in compliance with local, state, NESC, and Xcel Energy standards for clearance
to ground, crossing utilities and buildings, strength of materials, and ROW widths (Xcel
Energy, 2009a).

The proposed transmission lines would be equipped with protective devices (circuit
breakers and relays located in the substation where the transmission lines terminate) to
safeguard the public if an accident were to occur, such as a structure or conductor falling
to the ground (Xcel Energy, 2009a). The protective equipment would de-energize the
transmission line.

6.1.2. Aesthetics

The Study Area consists primarily of agricultural land with areas of limited residential
development. Southern Minnesota is recognized for the rural lifestyles and values
associated with the various farming communities in Dodge, Mower, and Olmsted
counties. As indicated in Section 6.3.4, Zoning and Compatibility, many of the
comprehensive and land use plans for these communities focus on maintaining these
qualities and balancing agricultural conservation and new development.

While much of the Study Area is located on agricultural lands, the area also is crossed by
transportation and utility corridors including a 69 kV line owned by Peoples
Cooperative; 69 kV and 161 kV lines owned by Southern Minnesota Municipal Power
Agency; a 161 kV line owned by Great River Energy; and a 345 kV line owned by Xcel
Energy (Xcel Energy, 2009a). Existing transmission lines in the vicinity of the Study
Area are shown in Figure 1. Although these corridors have already created a visual
impact, the Project’s transmission lines and structures would contrast with the existing
landscape creating an additional, incremental visual impact.

Direct and Indirect Impacts - Aesthetics
Potential temporary and long-term direct impacts from the Project include the following;:

e Disruption to the existing landscape from the addition of transmission lines;
e [oss of trees; and
e Devaluation of high-value or sensitive scenic resources.

Temporary indirect impacts primarily are associated with construction. For example,
construction of the transmission line could create visual impacts due to the presence of
equipment, the creation of staging areas, and the installation of the structures and lines.
These impacts may disrupt a generally passive experience felt by residents and visitors
in the rural areas of the Study Area.

More long-term indirect impacts would be associated with the placement of the poles
and the potential loss of trees and agricultural land, and as a result, the sentiments
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associated with these resources. The long-term indirect impacts likely would occur once
the transmission line and substations were in operation.

Minimal direct and indirect impacts are anticipated in the locations of the substations, as
the modifications would be conducted within the existing fenced areas. Activities
associated with the modifications would be consistent with the overall industrial
atmosphere, albeit noticeable to some existing users.

Casual, Interested/Participant, and Residential Viewers

The construction of an overhead transmission line involves tall, man-made structures
(i.e., the poles and wires) that can be seen from varying distances depending on the
surrounding landscape and topography of an area. The presence of these facilities can
detract from the visual landscape and overall character of a particular geographic
location. The measure of an aesthetic impact, however, largely is dependent on the
perception or response of an individual viewer. In general, aesthetic value relies on
human perception and how each person visually sees or understands his or her
surroundings. The presence of natural and man-made resources can contribute to the
overall visual character and feel of a location.

An individual viewer’s sensitivity typically relates to his or her concern for a particular
viewshed. In this manner, the following three types of viewers may experience potential
impacts within the Study Area:

e Casual Viewer - Drivers in automobiles viewing transmission lines from the
perspective of the roads as they travel.

¢ Interested/Participant Viewer - Recreational users, such as bird watchers, hikers,
hunters, and other individuals whose activity is related to the geographic
location and who are sensitive to its physical characteristics. These viewers
would be sensitive to man-made structures and their impact on the natural
environment.

e Resident - Residential viewers, who own property within 300 feet of the
transmission lines, and are concerned about the structures and how they impact
the view of the natural/rural environment (Wenck Associates, Inc., 2010).

The impacts associated with the aesthetic appeal within the Study Area are evaluated
with respect to these types of viewers.

Disruption to the Existing Landscape from the Addition of Transmission Lines

As indicated in Section 4, structures proposed for the Project would be Core 10
(weathering-steel). The single-circuit brace poles would be 70 to 90 feet in height. The
span range for the poles would be 400 to 650 feet (Xcel Energy, 2009a). The use of the
poles and wires would create a permanent vertical intrusion in a landscape dominated
by agricultural fields. Rural landscapes generally consist of farmsteads, silos, barns,
pasture, and/or fenced areas. These structures tend to be clustered and setback from a
roadway or utility line. For this reason, the poles and wires would be more noticeable as
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opposed to those located in urban environments where the scale and density of
buildings tends to be larger.

The overall placement of transmission lines and poles would likely have a greater
impact to the residential viewer as compared to the casual and interested / participant
viewer. The Project would be more permanent and in constant view to a residential
view, whereas a casual and interested participant viewer would only be subject to the
viewshed for limited times. The total number of residences that would be visually
impacted by the Project would depend on the selected route, topography, and existing
vegetation. As shown in Table 6.1.1-1, 25 and 26 residences are present within 300 feet
of the feasible centerline alignment for Route Alternatives 1 and 2, respectively. In
contrast, only four houses are located within 300 feet of the feasible centerline alignment
for Route Alternative 3.

The initial impact likely would be perceived as greater than the impacts over time, as the
first change in the landscape/setting would be more apparent. As time progresses, the
steel poles would weather and blend more into the surroundings. It is possible that the
different viewers would become more accustomed to the presence of the structures.

Loss of Trees

Trees in the Study Area are generally found in windbreaks associated with residences
(Xcel Energy, 2009a). In areas where trees would be removed, the transmission lines and
poles would be visible to resident and interested / participant viewers.

The addition of transmission lines would add a vertical component to the existing
landscape, while at the same time vegetative cover that typically would shield the
infrastructure would be removed in some locations along the route alignment to allow
for the placement of the poles and wires. With the removal of trees, open space would
take on a disturbed/developed appearance in areas where trees were removed, as
opposed to the agricultural setting associated with this rural environment.

Tree removal could be necessary near residences at 10 locations along Route Alternative
1, at seven locations along Route Alternative 2, and at one location along the Crossover
Segment (Xcel Energy, 2009a). No residences are located within 200 feet of the centerline
evaluated for Route Alternative 3; as such, minimal to no residential tree removal is
anticipated. Where possible, tree impacts may be minimized by moving the
transmission line to the opposite side of the road to avoid residences (Xcel Energy,
2009a).

Devaluation of High-Value or Sensitive Scenic Resources

High value and/ or sensitive scenic resources include both natural and man-made
resources. These may include forests, lakes and rivers, parks, and trails. These
resources can be appreciated for their visual qualities or the feelings associated with the
experiences of the users.
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No federal or state forests are located within the Study Area, and no natural lakes are
present within the Study Area; however, some wooded areas are present along streams
and agricultural windbreaks, with occasional small wooded uplands present (Xcel
Energy, 2009a). The area surrounding Salem Creek is one of the more densely wooded
areas within the Study Area. All Route Alternatives would require a single crossing of
Salem Creek. Of the three Route Alternatives, Route Alternative 1 would likely require
the least tree removal at the Salem Creek crossing to the narrower width of the valley in
which Salem Creek is located. Route Alternative 3 would cross Salem Creek near an
existing 345 kV transmission line crossing of the creek; users of the creek in this location
would be accustomed to the visual intrusion of utility poles and lines. Route Alternative
1 would cross Salem Creek near an existing County Highway 15 crossing of the creek.
Addition of the Project structures would introduce a vertical intrusion in this location.
Segment Alternative C would result in the crossing of Salem Creek in the location
described for Route Alternative 3 to minimize the number of locations of utility
crossings. Route Alternative 2 would cross Salem Creek in a previously undisturbed
area, which would result in the addition of a man-made visual intrusion and clearing of
a new corridor through a forested valley.

The visual and aesthetic quality that currently is felt by existing users would be
impacted along open portions of these wooded spaces as users would be subject to the
views of the construction activities. All three types of viewers would be impacted to a
similar degree. These settings often provide a sense of calm and serenity, as well as an
association with nature. These sentiments may be interrupted by the presence of heavy
machinery and workers, although for only a short time, for the duration of construction.

During operation, indirect impacts associated with the Project would consist of a
disruption to environments associated with a rural lifestyle and the serenity of the
wooded areas. To the interested/participant and resident viewers, these areas would no
longer be entirely rural in nature and could have a more industrial or developed feel.
Consequently, sentiments associated with these places would be impacted.

Mitigation - Aesthetics

The transmission lines would be visible by some residents located near the Project ROW.
However, the Applicant has stated that the Route Alternatives were developed to
maximize the use of existing corridors and avoid residences to the extent possible (Xcel
Energy, 2009a). To further mitigate visual impacts, the Applicant could place the
transmission poles and wires in a manner to minimize direct impacts (e.g. avoid placing
transmission structures directly in front of a building). Where feasible, the location of
pole structures, ROW, and other disturbed areas could be determined by considering
input from property owners to minimize visual impacts.

To minimize impacts to trees, removal could be limited to only those trees located
within the ROW that would affect the safe operation of the transmission line.
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Landscaping also could be used to diffuse the effects of the power lines within and
adjacent to the ROW in order to help screen the lines from residences. Screening can
enhance the overall quality of a ROW by creating the perception that the poles and wires
have receded into the distance. Low growing vegetation could be placed within the
ROW along with larger vegetative species near the edges (Holisko, 2008).

6.1.3. Noise

Noise is typically defined as “unwanted sound.” It can be as minor as a small nuisance
or severe enough to inhibit communication, affect behavior, and cause temporary or
permanent hearing loss.

Noise is measured in units called decibels (dB). Because human hearing is not equally
sensitive to all frequencies of sound, certain frequencies are given more “weight.” The
A-weighted decibel (dBA) scale corresponds to the sensitivity range for human hearing.
Thus, noise levels capable of being heard by humans are measured in dBA. Typically, a
noise level change of 3 dBA is barely perceptible to average human hearing. A 10 dBA
change in noise levels is in effect perceived as a doubling (for an increase) or halving (for
a decrease) of noise loudness.

Noise levels also vary depending upon the distance from a point or stationary source. In
general, for every doubling of the distance from the stationary source of noise, the sound
level decreases by 6 decibels. For straight line sources such as highways, the sound level
decreases by 3 decibels for every doubling of distance from the source of the sound.
Table 6.1.3-1 provides the approximate decibel levels for some common noise sources.
Existing background noise levels in urban residential areas, such as the northern portion
of the Study Area near the city of Byron, are typically in the range of 45-55 dBA. Along
the busier city streets and highways, sound levels can be in the 55-75 dBA range.
Existing background noise levels would be much lower for rural, agricultural areas.

Table 6.1.3-1: Common Noise Sources and Levels

Sound Pressure Level (dBA) Typical Sources
120 Jet aircraft takeoff at 100 feet
110 Same aircraft at 400 feet
90 Motorcycle at 25 feet
80 Garbage disposal
70 City street corner
60 Conversational speech
50 Typical office
40 Living room (without TV)
30 Quiet bedroom at night

Source: Rau and Wooten, 1980

The Minnesota noise regulations are administered by the Minnesota Pollution Control
Agency (MPCA) under Minnesota Rule 7030.0050. This Rule lists activity categories
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according to a Noise Area Classification (NAC). NAC 1 refers typically refers to areas
such as schools, residences, churches, hotels, and correctional institutions. NAC 2 refers
to railroad and airport terminal, retail and commercial business areas, while NAC 3
refers to locations at or near highways, industrial facilities, amusement parks, and
forestry related activities.

Table 6.1.3-2 identifies the established noise standards for daytime (7:00 a.m. to 10:00
p-m.) and nighttime (10:00 p.m. to 7:00 a.m.) for each classification. The standards are
expressed as a range of dBA within a one hour period; Lsois the dBA that is exceeded 50
percent of the time within an hour, while Ljo is the dBA that is exceeded 10 percent of
the time within the hour.

Table 6.1.3-2: MPCA Noise Standards (dBA - Decibel, A-weighted)

, Daytime Nighttime
Noise Area y g
Classification
Lso L1o Lso L1o
1 60 65 50 55
2 65 70 65 70
3 75 80 75 80

Source: MPCA, 2008

Direct and Indirect Impacts - Noise

Due to the similarity in length and design of the Route Alternatives, there would be no
significant differences in the duration or level of noise emitted from each Route
Alternative during construction or operation of the Project. As such, the effects
discussed apply equally to all Route and Segment Alternatives.

Noise generated by construction equipment would likely constitute the greatest noise
impact as a result of the Project. Earth moving machinery including bulldozers, front-
end loaders, and other supporting equipment such as air compressors, cranes, and
concrete mixers, would generate temporary noise when in operation.

Operational noise impacts could potentially occur along the transmission line.
Transmission conductors could produce audible noise levels depending upon weather
conditions and their design (e.g., conductor conditions and voltage levels). In damp,
rainy, or snowy weather conditions, power lines typically emit a subtle crackling sound
due to the small amount of electricity ionizing the moist air near the wires (Xcel Energy,
2009a). At times of heavy rain, the audible noise of the transmission line more than
doubles when the conductor is wet. However, the sound made by heavy rain would be
greater than that produced by the transmission line.
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The audible noise levels of a transmission line also depend significantly upon the line’s
geometry and operating voltage. The audible noise of a 161 kV line during fair weather
would likely be very low and seldom noticeable, even when standing directly under the
line.

The Applicant has predicted that the Ls and Lso level of noise measured at the edge of
the ROW would be 35.0 and 31.5 dBA, respectively. These estimates were calculated by
the Applicant using transmission line noise level algorithms developed by the
Bonneville Power Administration. The predicted noise levels are below the lowest
MPCA nighttime Lso limit of 50 dBA for Noise Area Classification 1.

An increase in operational noise could occur at the Byron and Pleasant Valley
Substations with the addition of transformer equipment. For the Pleasant Valley
Substation, the nearest residence is located 3,100 feet northwest of the site. For the
Byron Substation, the nearest residence is located 580 feet to the south of the site.

Mitigation - Noise
The Applicant intends to design the substation equipment to attenuate noise to levels

below the MPCA noise limits at the nearest receptors (Xcel Energy, 2009a). As such, no
additional noise mitigation measures are warranted for the substation modifications.

For the transmission lines, the audible noise levels are expected to be below all MPCA
noise area classifications outside of the ROW. Therefore, no additional mitigation is
required.

For noise generated during construction, the Applicant would be required by state
regulation to adhere to local ordinances dictating when noise can be generated (e.g.,
daytime only) from construction-related activities. It is expected that noise from
construction would be intermittent and temporary in nature.

6.1.4. Interference with Utility Systems and Public Services

Utility Systems and Public Services in the Study Area include AM and FM radio;
television; global positioning systems (GPS); existing utilities; cellular signals; and
emergency service providers (e.g., “911” and emergency management systems (EMS)).

Communications networks in the Study Area were identified through a search of
current antenna licenses with the Federal Communication Commission (FCC). Existing
transmission lines in the Study Area were identified by the Applicant in the route permit
application, and verified through observations.

Communication networks in the Study Area rely on omnidirectional and unidirectional

signals. Omnidirectional antennae transmit or receive signals in any direction at the
same time. Radio, television, cellular phone, and wireless internet signals are typically

32



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

omnidirectional. Unidirectional signals, such as microwave signals, transmit or receive
signals in a single direction.

Based on a review of FCC databases, no AM broadcasting towers, FM broadcasting
towers, TV stations, ASR towers, or broadcast microwave pathways were identified
within the Study Area, which is defined as the 400-foot wide route width for each Route
and Segment Alternative. One AM radio broadcast antenna and five FM radio
broadcast antenna located within a 15 km (9.32 miles) radius of the city of Byron were
identified on the FCC database (FCC, 2010). One television broadcast antenna is
registered within a 15 km radius of the city of Byron (FCC, 2010). GPS units and two-
way communication devices may also be used by residents, visitors, and emergency
personnel in the Study Area.

Emergency service providers that would respond to an emergency in the Study Area are
located within the city of Byron and the city of Kasson, MN (approximately 4 miles west
of the city of Byron). The Byron City Fire Hall is located on Frontage Road Northwest,
approximately 0.7 miles east, north-east of Route Alternative 2.

Existing utilities within the Study Area include power lines, telephone lines, and fiber
optic cables. Natural gas pipelines are located within the Study Area, and the potential
for interference on pipelines from the Project are discussed in Section 6.1.6, Safety and
Health. A 69 kV line owned by Peoples Cooperative, 69 kV and 161 kV lines owned by
Southern Minnesota Municipal Power Agency, a 161 kV line owned by Great River
Energy, and a 345 kV line owned by Xcel Energy are present in the Study Area (Xcel
Energy, 2009a), as shown on Figure 1. Landlines provide telephone service for the Study
Area, and are installed both underground and on existing overhead transmission and
distribution line structures.

Direct and Indirect Impacts — Interference with Utility Systems and Public
Services

The Project could cause interference with utility systems and public services, resulting in
a temporary suspension or change of quality in services.

Radio and Television Signals

Transmission lines have the potential to interfere with existing utilities through corona
and gap discharges. Corona is a phenomenon associated with energized transmission
lines. Under certain conditions, the localized electric field near an energized conductor
can be sufficiently concentrated to produce a tiny electric discharge that can ionize air
close to the conductors. This partial discharge of electrical energy is called corona
discharge or corona (Electric Power Research Institute, 1982 as cited in PG and E, 2005).
Several factors, including conductor voltage, shape and diameter, and surface
irregularities, such as scratches, nicks, dust, or water drops, can affect a conductor’s
electrical surface gradient and its corona performance (PG and E, 2005).
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Corona from transmission lines could generate electromagnetic signals in the same
frequencies as those used for radio and television signals, depending on the frequency
and strength of the radio and television signal. Corona discharges cause short pulses of
voltage and current to be propagated along the transmission line, resulting in radio
frequency noise in the vicinity of the line (PG and E, 2005).

In addition to corona, gap discharges also may be present. These types of discharges
could occur “at locations where tiny electrical separations (gaps) develop between
mechanically connected metal parts. A small, electric spark discharge across the gap can
create unwanted electrical noise” (PG and E, 2005). Generally, interference due to gap
discharges is less frequent for high voltage transmission lines than lower voltage lines
(PG and E, 2005). Interference issues from transmission lines generally could be
corrected by tightening any loose or separated parts on the transmission lines (BPA,
2002 and Xcel Energy, 2009a).

Interference also depends on the weather conditions. In humid conditions, corona is
higher than it would be in dry weather. Under ideal conditions, the conductor cables
would be free of corona discharges; protrusions, such as water droplets on the cable,
enhance the electric field in the vicinity of the droplet to a size where corona could
become present (Straumann and Fan, 2009).

AM radio reception (in broadcast bands 535 to 1605 kilohertz (kHz)) interference
typically is stronger if a radio unit and/or antenna is located beneath the transmission
line and dissipates rapidly within the ROW to either side of the transmission line.
Modifying a radio antenna and/or relocating a radio unit (i.e., away from a transmission
line and away from a metallic tower-type structure) are simple ways to restore AM
reception on a device that originally had good reception prior to the interference (Xcel
Energy, 2009a). FM radio reception is rarely affected by the presence of transmission
lines. Since corona generated radio frequency noise currents decrease in magnitude as
frequency increases, the effects of corona are quite small in a FM broadcast band (88-108
Megahetz). In addition, FM radio systems have inherent excellent interference rejection
properties (Xcel Energy, 2009a).

Television signals are rarely affected by corona interference. However, some
interference may be possible, if a shadow effect is created when a large transmission
structure is aligned between a receiver and a weak signal (Xcel Energy, 2009a). Digital
signals are more tolerant of electric interference. Interference with television reception
can be corrected by several methods including adjusting the television antenna,
installing a remote antenna, and installing a translator (Xcel Energy, 2009a).

Global Positioning Systems (GPS) Signals

GPS collects and coordinates data from at least four satellites at any one time. As such,
constellation, positioning of the four satellites, and signal strength are the most
important factors that decide accuracy of the GPS. In 2002, the Institute of Electronics
and Electrical Engineers (IEEE) conducted a series of experiments to observe if overhead
transmission lines interfere with the GPS function. One of the tests utilized a Trimble
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GPS receiver near a 345 kV line to determine if corona noise and gap discharge could
affect the “lock” a receiver had on the satellite constellation above. The results from this
experiment by IEEE are as follows:

e Generally, GPS function is very minimally affected by transmission line
electromagnetic interference (EMI).

e Interference that is caused could be either due to corona noise or gap discharges.

e Rarely, transmission structure may cause a drop in accuracy due to blocking a
view of at least one of the satellites from GPS. However, corona noise and gap
discharges do not cause loss of a satellite signal “lock” (IEEE, 2002 as cited in
Minnkota Power Cooperative, Inc., n.d.).

Based on this research, GPS signals very rarely experience interference from overhead
transmission lines. On rare occasions, a transmission line structure may cause a drop in
accuracy within a GPS device due to blocking a view to one satellite, but this would only
occur if the receiver, tower, and satellite are in a line, which is rare. Typically, if there is
any EMI present, proper GPS function is usually restored in minutes (IEEE, 2002 as cited
in Minnkota Power Cooperative, Inc., n.d.).

Cellular Signals and Wireless Internet

Cell phones and wireless internet devices operate at an ultra-high frequency (UHF). In
general, as frequency increases, radio frequency noise decreases. Radio frequency noise
is generally not existent in the UHF range. High voltage transmission lines are not
known to cause interference in cellular phone and wireless internet function.

Emergency Service Providers

Emergency service providers, such as police/fire (“911” calls) or emergency medical
systems (EMS) could experience interference with two-way radio systems. These
systems rely on omnidirectional signals; as such, potential interference from
transmission lines would be similar to that described above for radios. A two-way radio
user may experience interference when located adjacent to or behind a large metallic
structure such as a steel transmission line pole. Movement away from the structure
would eliminate interference; generally, movement of less than 50 feet from the
structure is required to avoid interference (Xcel Energy, 2009a).

Existing Utilities

Modern telephone lines and other communication circuits are typically well shielded to
prevent potential interference from transmission lines. When landlines parallel
transmission lines for long distances, inductive coupling (i.e., coupling between the
energized source and electrical equipment) could occur. The induced voltage of the
landline could be avoided by increasing the distance between parallel transmission lines
and landlines, as well as electrical shielding of the line (NYRI, 2008).

Existing overhead distribution lines are located within the feasible ROWs evaluated for

Route Alternatives 1 and 2. Route Alternative 3 would parallel an existing 345 kV
transmission line for its entire length. Distribution lines located within the route
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selected would either be double-circuited with the Project, placed underground, or
located on the opposite side of the street as the Project transmission line structures (Xcel
Energy, 2009a). During construction, existing distribution and transmission lines may
be taken out of service temporarily.

Mitigation - Interference with Utility Systems and Public Services

The Project would be constructed to comply with NESC standards (Xcel Energy, 2009a).
No large scale adverse effects of the Project on utility systems are expected.

If radio or television interference occurs because of the Project, the Applicant has stated
a commitment to work with the affected customer to restore reception to pre-Project
quality (Xcel Energy, 2009a).

Any planned service disruptions to electric utility services that are necessary during
construction activities could be scheduled with the affected owners of the existing
transmission and distribution lines in accordance with reliability standards. Advanced
scheduling of these disruptions would allow for alternative arrangements for electrical
service to be made when possible and to allow for customers to be notified in advance.
Furthermore, utility repair crews could be present or on-call during construction
activities to respond to any unplanned incidents that may result in an interruption to
electric service.

6.1.5. Archaeological and Historic Resources

For the evaluation of archaeological and historic resources, the Study Area is defined as
the 400-foot wide route identified for each Route Alternative and a 0.5 mile buffer
around each of the 70 to 90-foot tall transmission poles.

Cultural resources include material remains of past human activities, both prehistoric
and historic. Cultural resources management seeks to identify and protect all of these
types of cultural resources with the goals of enhancing understanding of human
behavior and protecting cultural practices.

A historic property is defined through the National Historic Preservation Act (NHPA) of
1966. The NHPA defines a historic property as follows:

...any Pre-European contact or historic district, site, building, structure, or
object included in, or eligible for listing on the National Register, including
artifacts, records, and material remains related to such a property or resource
(46 CFR 800, as amended 2006, Title III, Section 301, #5).

Protection is also afforded to historic properties by the Minnesota Historic Sites Act
(Statute 138.661 - 138.6691). The State of Minnesota maintains a state register of historic
places in order to preserve the historical values of the state. Historic properties selected
for inclusion in the state register of historic places are based on the same criteria as
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historic properties selected for inclusion on the National Register of Historic Places
(NRHP). These criteria are defined by the U.S. Department of the Interior, National
Park Service, and are listed below.

e Historic places that are associated with events that have made a significant
contribution to the broad patterns of our history;

e That are associated with the lives of significant persons in our past;

e That embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic
values, or that represent a significant and distinguishable entity whose
components may lack individual distinction; or

e That has yielded or may be likely to yield, information important in history or
prehistory.

If a direct or indirect effect on an historic property is identified, consulting parties must
agree on whether the effect is adverse. If an effect is adverse, either avoidance of the
effect or mitigation for the effect is required under NHPA.

The Study Area was evaluated in a records search and review of existing records
contained at the Minnesota State Historic Preservation Office (SHPO) conducted in 2008
by 10,000 Lakes Archaeology, Inc. The records search was conducted to determine if
significant archaeological, architectural, or tribal resources have been documented
within the Study Area. Both archaeological and historic sites were documented within
0.5 miles of each of the Route Alternatives, as discussed below. Archaeological and
historic sites within the Study Area are shown in Figure 6.

Route Alternative 1

The records search of existing cultural resources identified three previously recorded
archaeological sites and nine historic structures within 0.5 mile of Route Alternative 1
(Xcel Energy, 2009a). Table 6.1.5-1 identifies these archaeological and historic sites.
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Table 6.1.5-1: Route Alternative 1 Archaeological and Historic Sites

Site Number | Site Type | Location
ARCHAEOLOGICAL SITES
21D00003 Lithic Scatter T105 R16 S12
21D0ae Sacred Cultural Property T104 R15
210L0034 Lithic Scatter T104 R15 S6
HISTORIC SITES
DO-CAN-001 Ole Carlson House T106 R16 S25
DO-CAN-002 George W. Gleason

Farmstead T106 R16 S13

DO-CAN-003 Charles Van Allen House T106 R16 S14
DO-CAN-004 School T106 R16 S26
DO-CAN-005 School T106 R16 S12
DO-VRN-0011 Bridge T105 R16 S23
DO-VRN-0012 School T105 R16 S12
DO-VRN-0013 Bridge No. 6746 T105 R16 S24
DO-VRN-0014 Bridge No. 89136 T105 R16 S23

Route Alternative 2

The records search of existing cultural resources identified one previously recorded
archaeological site and three historic structures within 0.5 mile of Route Alternative 2
(Xcel Energy, 2009a). Table 6.1.5-2 identifies these archaeological and historic sites.

Table 6.1.5-2: Route Alternative 2 Archaeological and Historic Sites

Site Number Site Type Location
ARCHAEOLOGICAL SITES
210L0020 Artifact Scatter T106 R15 S20
HISTORIC SITES
OL-SLM-002 Log House T106 R15 S7
OL-SLM-008 Bridge No. 55510 T106 R15 S19
OL-HFT-003 Bridge No. L6150 T104 R15 S5

In addition, there are two non-registered historic structures within 0.5 mile of Route
Alternative 2 (Xcel Energy, 2009a).

Route Alternative 3

The records search of existing cultural resources identified two previously recorded
archaeological sites and three historic structures within 0.5 mile of Route Alternative 3
(Xcel Energy, 2009a). Table 6.1.5-3 identifies these archaeological and historic sites.
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Table 6.1.5-3: Route Alternative 3 Archaeological and Historic Sites

Site Number Site Type Location
ARCHAEOLOGICAL SITES
21D0ae Sacred Cultural Property | T104 R15
210L0034 Lithic Scatter T104 R15 S6
HISTORIC SITES
DO-VRN-0013 Bridge No. 6746 T105R16 S24
OL-SLM-002 Log House T106 R15 S7
OL-SLM-008 Bridge No. 55510 T106 R15 S19

In addition, there is one non-registered historic structure within 0.5 mile of Route
Alternative 3 (Xcel Energy, 2009a).

Direct and Indirect Impacts — Archaeological and Historic Resources

Disruption or damage to existing archaeological resources not yet identified could occur
during ground clearing and excavation for Project structures. The potential for
unrecorded archaeological sites would be higher in areas not previously disturbed and
where archaeological potential is typically high, such as near lake and river crossings.

Although extensive landscaping and contouring are not planned, possible impacts to
archaeological resources that would apply to all of the Routes and Segment Alternatives
include the following;:

* Subsurface excavations necessary to install structures;

* Disturbance to surface soils from heavy construction vehicle equipment
operation;

* Disturbance to surface soils from dragging heavy objects (e.g., transmission
line poles); and/or

* Disturbance to surface soils through grubbing, stump removal, and grading.

Since the substation modification construction activities involve no additional grading
and all new equipment will be installed within the existing substations fence, it is
expected that these activities will not affect archaeological sites.

Indirect effects from the Project on historic buildings and other historic structures may
include a change in the historic viewshed to or from historic structures, which has the
potential to affect the setting and feeling of historic structures or alter landscapes.
Potential effects of the Project on aesthetics are further discussed in Section 6.1.2.
During construction, noise and dust in the vicinity of historic properties could
temporarily alter the experience of visitors. Route Alternative 1 has a greater number of
archaeological and historical sites than Route Alternatives 2 or 3, and would result in a
greater occurrence of indirect effects.

The substation modifications are not expected to alter the viewshed to or from historic
structures because of the nature of the modifications.
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Mitigation — Archaeological and Historic Resources

The Applicant commissioned a Phase 1A Background Research for the Project, which
was conducted by 10,000 Lakes Archaeology, Inc. The Phase 1A Background Research
report provided recommendations for treatment of cultural resources identified and not
yet identified within the vicinity of the Study Area that may be impacted by the Project.
These recommendations were based on the results of the records search, historic map
review, and the location of the Project in relation to areas that have a high potential for
archaeological sites. The recommendations are provided as follows:

e For archaeological resources, 10,000 Lakes Archaeology recommended
archaeological investigations be conducted to determine if cultural resources are
located within the Project corridor (Gronhovd, 2008). Initial archaeological
investigations could consist of a Phase 1 survey, which would focus on areas
with high to moderate potential for archaeological sites and areas where the
Project would impact the ground surface.

e For historic structures, 10,000 Lakes Archaeology recommended further
investigations (Gronhovd, 2008), which could include field examination, archival
research, local history and historic map review, and public record review. This
research would help determine if the structures and landscapes retain historic
significance, and if the Project would have an impact on historic resources
deemed significant.

The Applicant has stated that if an artifact is discovered during construction,
consultation would be conducted with the SHPO to determine whether or not the
resource would be eligible for listing in the NRHP (Xcel Energy, 2009a). The Applicant
has proposed to conduct Phase I or Phase II surveys if a potentially eligible artifact is
discovered and cannot be spanned (Xcel Energy, 2009a).

Any archaeological sites identified by investigation or during Project construction could
be avoided through flexibility in siting of the Project structures and ROW. If sites are
not avoidable, they should be evaluated for significance and potential listing, and
subsequent mitigation performed as needed. Potential visual impacts to the viewshed
to/from historic sites could be reduced through coordinating pole placement with the
land owner(s) and other interested parties.

6.1.6. Safety and Health

The following five sources of potential safety and health impacts from construction and
operation of the Project and are evaluated in the EIS: Electric and Magnetic Fields
(EMFs); Interference with Implantable Medical Devices; Stray Voltage; Interference with
Natural Gas Pipelines; and Interference with Motorists.

40



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

Electric and Magnetic Fields (EMF)

EMFs are invisible regions of force resulting from the presence of electricity. Naturally
occurring EMFs are caused by the earth’s weather and geomagnetic field. Man-made
EMFs are caused from electrical devices and found wherever people use electricity.
EMFs are characterized and distinguished by their frequencies, which is measured by
the rate at which the fields change direction each second. All power lines within the
United States have a frequency equivalent to 60 cycles per second, defined as 60 Hertz
(Hz). EMFs at this frequency level and within the range of 3 - 3,000 Hz are considered to
be Extremely Low Frequency (ELF) EMFs.

Electric fields are created by the electric charge (i.e., voltage) on a conductor (e.g., a
transmission line). Electric fields are solely dependent upon the voltage of a conductor,
not the actual flow of electricity (i.e., current). Electric field strength is measured in
kilovolts per meter (kV/m). The strength of an electric field decreases rapidly as the
distance from the source increases. Electric fields are easily shielded or weakened by
most objects and material, such as trees, buildings, and even human skin.

Although there is no federal regulation, the Minnesota PUC has imposed a permit
condition of 8 kV/m for the maximum electric field for previously permitted high
voltage transmission lines (HVTLs) (measured at centerline and at 1 meter above
ground). In addition to Minnesota, six other states have state-specific regulations for the
maximum electric field of a transmission line, as shown in Table 6.1.6-1.

Table 6.1.6-1: State-Specific Standards for Electric Fields

State Maximum Electric Notes
Field (kV/m)

California No kV/m standard; however, a setback distance of 100 ft is required between
new schools and the edge of HVTL ROWs for lines between 50 and 133 kV

Florida 8 Applies to HVTL between 69 and 230 kV

Minnesota | 8

Montana 7

Oregon 9

New Jersey | 7 Standard applies to highway crossings

New York | 7-11.8 A standard of 7 kV/m applies to highway crossings; a standard of 11 kV/m
applies to private road crossings; the maximum electric field for all locations is
11.8 kV/im

Source: California Electric and Magnetic Fields Program, 2000.

Magnetic fields are created by and are solely dependent upon the electrical current in a
conductor. Magnetic field strength is measured in milliGauss (mG). Similar to electric
fields, the strength of a magnetic field decreases rapidly as the distance from the source
increases. However, unlike electric fields, magnetic fields are not easily shielded or
weakened by objects or materials.

There are no federal or Minnesota regulations for the permitted strength of a magnetic

field from a transmission line. Only Florida, Massachusetts, and New York have state
regulations for the permitted strength of a magnetic field from a transmission line,
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which are set at 150 mG, 85 mG, and 200 mG, respectively, for transmission lines less
than 230 kV in size. A number of international health and safety organizations have
developed guidelines for EMF exposure, which are shown in Table 6.1.6-2.

Table 6.1.6-2: International Guidelines and Standards for EMF

Regulating Body Maximum Maximum Notes

Electric Field | Magnetic Field

(kV/Im) (mG)
American Conference of Governmental | 25 10,000 Occupational standard for general
and Industrial Hygienists (ACGIH) worker
International Commission on Non- 4.2 833 General public continuous exposure
lonizing Radiation Protection (ICNIRP)
Non-lonizing Radiation Committee of the | --- 4,170
American Industrial Hygiene Association
Institute of Electrical and Electronics 5 9.040 General public continuous exposure
Engineers (IEEE) Standard C95.6
UK, National Radiological Protection 12 833 General public continuous exposure
Board (NRPB)
Australian Radiation Protection and 3,000
Nuclear Safety Agency (ARPANSA)

Source: EPRI, 2003; Union of the Electric Industry —- EUROELECTRIC, 2003.

Health Studies

A common concern related to EMFs is the potential for human exposure to EMFs to
result in adverse health effects. Studies on whether or not EMFs are associated with
adverse health effects have been conducted by numerous organizations including the
National Institute of Environmental Health Sciences (NIEHS), the US Environmental
Protection Agency (USEPA), the World Health Organization (WHO), and the Minnesota
State Interagency Working Group (MSIWG).

In 1992, the US Congress authorized the Electric and Magnetic Fields Research and
Public Information Dissemination Program (EMF-RAPID Program) in the Energy Policy
Act. The Congress instructed NIEHS, National Institute of Health, and the US
Department of Energy (DOE) to direct and manage a program of research and analysis
aimed at providing scientific evidence to clarify the potential for health risks from
exposure to ELF-EMFs (NIEHS, 1999). The EMF-Rapid Program provided the following
conclusions to Congress on May 4, 1999:

o The scientific evidence suggesting that ELF-EMF exposures pose any health risk is weak.

e Epidemiological studies have serious limitations in their ability to demonstrate a cause
and effect relationship whereas laboratory studies, by design, can clearly show that cause
and effect are possible. Virtually all of the laboratory evidence in animals and humans
and most of the mechanistic work done in cells fail to support a causal relationship
between exposure to ELF-EMF at environmental levels and changes in biological
function or disease status. The lack of consistent positive findings in animal or
mechanistic studies weakens the belief that this association is actually due to ELF-EMFs,
but it cannot completely discount the epidemiological findings.
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e The NIEHS concludes that ELF-EMF exposure cannot be recognized as entirely safe
because of weak scientific evidence that exposure may pose a leukemia hazard. In our
opinion, this finding is insufficient to warrant aggressive regulatory concern. However,
because virtually everyone in the United States uses electricity and therefore is routinely
exposed to ELF-EMF, passive requlatory action is warranted such as a continued
emphasis on educating both the public and the regulated community on means aimed at
reducing exposures. The NIEHS does not believe that other cancers or non-cancer health
outcomes provide sufficient evidence of a risk to currently warrant concern (NIEHS,
1999).

The USEPA states the following viewpoint of the associated health effects of EMFs on its
website:

Much of the research about power lines and potential health effects is inconclusive. Despite
more than two decades of research to determine whether elevated EMF exposure, principally
due to magnetic fields, is related to an increased risk of childhood leukemia, there is still no
definitive answer. The general scientific consensus is that, thus far, the evidence available is
weak and is not sufficient to establish a definitive cause-effect relationship (USEPA: Electric
and Magnetic Fields (EMF) Radiation from Power Lines, 2010).

The WHO states the following viewpoint of the associate health effects of EMFs on its
website:

Based on a recent in-depth review of the scientific literature, the WHO concluded that
current evidence does not confirm the existence of any health consequences from exposure to
low level electromagnetic fields. However, some gaps in knowledge about biological effects
exist and need further research (WHO, 2010).

In September of 2002, the MSIWG on EMF Issues, published “A White Paper on Electric
and Magnetic Field (EMF) Policy and Mitigation Options,” referred to as the “White
Paper.” The MSIWG was formed to examine the potential health impacts of EMFs and
to provide useful, science-based information to policy makers in Minnesota. Work
Group members included representatives from the Department of Commerce, the
Department of Health, the Pollution Control Agency, the Public Utilities Commission,
and the Environmental Quality Board (MSIWG, 2002). The White Paper concluded the
following findings:

o Some epidemiological results do show a weak but consistent association between
childhood leukemia and increasing exposure to EMF (see the conclusion of IARC and
NIEHS). However, epidemiological studies alone are considered insufficient for
concluding that a cause and effect relationship exists, and the association must be
supported by data from laboratory studies. Existing laboratory studies have not
substantiated this relationship (see NTP, 1999; Takebe et al., 2001), nor have scientists
been able to understand the biological mechanism of how EMF could cause adverse
effects. In addition, epidemiological studies of various other diseases, in both children and
adults, have failed to show any consistent pattern of harm from EMF.
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o The Minnesota Department of Health concludes that the current body of evidence is
insufficient to establish a cause and effect relationship between EMF and adverse health
effects. However, as with many other environmental health issues, the possibility of a
health risk from EMF cannot be dismissed. Construction of new generation and
transmission facilities to meet increasing electrical needs in the State is likely to increase
exposure to EMF and public concern regarding potential adverse health effects.

e Based upon its review, the Work Group believes the most appropriate public health policy
is to take a prudent avoidance approach to regulating EMF. Based upon this approach,
policy recommendations of the Work Group include:

0 Apply low-cost EMF mitigation options in electric infrastructure construction
projects;

Encourage conservation;

Encourage distributed generation;

Continue to monitor EMF research;

Encourage utilities to work with customers on household EMF issues; and

Provide public education on EMF issues (MSIWG, 2002).

O O O0OO0Oo

Continued Research

It is important to note that although expert panels and agencies, such as the ones
discussed above, have not yet identified any viable cause and effect relationships
between exposure to EMFs and adverse health effects, alternative hypotheses have
existed and continue to be researched.

For example, Dr. David O. Carpenter, during the recent public hearing proceedings for
the proposed 345 kV transmission line from Brookings County, South Dakota to
Hampton, Minnesota, provided pre-filed direct testimony regarding his findings on
health effects associated with EMF. Dr. Carpenter is a public health physician and
Director of the Institute for Health and the Environment at the University of Albany,
SUNY. He researched and wrote a document titled, Setting Prudent Public Health Policy
for Electromagnetic Field Exposures. Carpenter concludes “there is strong scientific
evidence that exposure to magnetic fields from power lines greater than 4 mG is
associated with an elevated risk of childhood leukemia” and that some studies have
indicated that there is scientific evidence to suggest that exposures above 2 mG could
increase leukemia risks. Carpenter goes on to suggest that “lifetime exposure to
magnetic fields in excess of 2 mG is associated with an increased risk of
neurodegenerative diseases in adults, including Alzheimer’s disease and amyotrophic
lateral sclerosis (ALS).” (Carpenter, 2008)

Additionally, during his recent testimony on the proposed 345 kV HVTL in response to
whether EMF similar to power line exposure can affect biological tissue, he states the
following (Carpenter, 2010):

Any one of these actions [actions that alter cell tissue] might be responsible for the
carcinogenic and/or neurodegenerative actions of EMFs. As with many environmental
agents, however, assuming that only one mechanism of action exists would be a mistake,
particularly where more than one disease is involved. It is more likely that multiple
mechanisms of action would contribute to disease.

44



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

Interference from Implantable Medical Devices

Research has established that electric fields can potentially interfere with implantable
medical devices, such as cardiac pacemakers and implantable cardioverter defibrillators
(ICDs). This interference, referred to as Electromagnetic Interference (EMI), can cause
inappropriate triggering of a device or inhibit the device from responding appropriately
(PSCW, 2010). Medtronic and Guidant, manufacturers of various implantable medical
devices, have indicated that electric fields below 6 kV/m are unlikely to cause
interactions affecting operation of most of their devices. Medtronic recommends an
exposure threshold of 1.0 Gauss (G) for magnetic fields and a 2 to 3 foot distance from
the implantable medical device to HVTLs for every 10,000 volts for electric fields
(PSCW, 2001).

Stray Voltage

Stray voltage is an extraneous voltage that appears on grounded surfaces in buildings,
barns, and other structures. Stray voltage and its impact is normally an issue
associated with electric distribution lines and is a condition that can exist between the
neutral wire of a service entrance and grounded objects in buildings. The source of
stray voltage is a voltage that is developed on the grounded neutral wiring network of
a building and/or the electric power distribution system. Stray voltage can result
from damaged, corroded, or poorly connected wiring or damages insulation.
Transmission lines do not, by themselves, create stray voltage because they do not
connect to businesses or residences. The Project would have no direct electrical
connection to conductors originating in another system; it would not connect with the
local distribution system. Transmission lines, however, can induce stray voltage on a
distribution circuit that is parallel and immediately under the transmission line.
Induced voltage between a transmission line and distribution circuit only occurs in
the immediate vicinity of the distribution circuit and does not travel along the
transmission or distribution line.

Interference with Natural Gas Pipelines

The presence of a high voltage transmission line near a natural gas pipeline could result
in conductance or voltage induction. Electrical conductance would be caused by direct
contact between a transmission line and pipeline or ground fault conditions (Bonds,
1999). Voltage induction would occur where there is extended or close paralleling of a
transmission line and pipeline, and there is phase imbalance in the pipeline. The
likelihood of this type of interference is dependent on the operating current of the
transmission line, coating of the pipeline, and length of pipeline and transmission line
that be located parallel to one another.

If these electrical interference effects are great enough during normal operation, then a
potential shock hazard exists for anyone that touches an above-ground part of the
pipeline, such as a valve or cathodic protection test station. In addition, during normal
operation, if the induced AC current density at a flaw in the pipeline coating is great
enough, AC pipeline corrosion may occur. Potential AC interference between a
transmission line and pipeline can be avoided through modeling potential
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interference and locating the transmission line at a safe distance from existing
pipelines based on modeling results.

Although extremely low in probability, the rare occurrence of a simultaneous leak on a
pipeline and fault on a transmission line could result in ignition if a transmission line is
not located at a minimum safe distance from natural gas pipelines. In the event of a
natural gas leak from a pipeline, natural gas could accumulate in a plume before the leak
is detected by the pipeline sensor and the associated pipeline compressor station shut
down. If the plume of natural gas is located at the transmission line before being
dissipated into the atmosphere and a fault occurs on the transmission line, the natural
gas plume could ignite. Ignition could also occur if natural gas is released from a
pressure relief valve located at a pipeline compressor station. To result in ignition, a
gas leak would need to occur and a plume form before the pipeline sensor shut down at
the compressor station. A fault would need to occur on the transmission line in the
location of the natural gas plume before the natural gas dissipated into the atmosphere.
The probability of all events occurring simultaneously and resulting in ignition would
be extremely low. In addition, safety mechanisms are installed on natural gas
pipelines and transmission lines to prevent leaks and faults.

Generally, the ROW for transmission lines and pipelines do not overlap because of the
clearance and safety criteria for each utility. The potential exists for damage to occur to
underground pipelines during excavation and grading activity. Use of the Gopher One-
Call system to identify existing utilities during construction and sub-surface
maintenance of foundations would avoid impacts to underground pipelines and any
associated distribution lines. If buried pipelines are crossed by heavy equipment, use of
matting on access roads would help protect the pipeline from damage caused by heavy
loads.

Interference with Motorists

Depending on the design of roadways and ROW requirements, transmission line ROW
could overlap existing roadway ROW. This would allow for a lesser width of easement
required from private landowners along the required ROW. The route width would
allow flexibility in the alignment of the transmission line such that roadways could be
crossed in order to avoid certain sensitive resources. The transmission line would be
designed in accordance with National Electrical Safety Code (NESC) standards, which
establish clearances required between transmission lines and transportation structures
(e.g., roadways, driveways, and cultivated fields with tractor use) and tree lines. These
clearances are designed to accommodate a relative vehicle height of 14 feet, such that
vehicle use could safety occur beneath the transmission line (Xcel Energy, 2009a).

When a metal object, such as a vehicle, is in close proximity to a transmission line, the
HVTL can induce a voltage on the object. If the object is touched by a person, the built-
up electric charge on the object could discharge through the person to the ground,
resulting in a mild shock. The NESC requires that any discharge from a metal object as a
result of a transmission line be less than 5 milliamperes (mA).
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Direct and Indirect Impacts — Safety and Health

Due to the similarity in length and design of the Route Alternatives, there would be no
significant differences in direct and indirect effects on safety and health from each Route

Alternative during construction or operation of the Project. As such, the effects

discussed apply equally to all Route and Segment Alternatives.

Electric and Magnetic Fields
A viable cause and effect relationship between the exposure to EMFs and adverse health
effects has not been established. The calculated electric fields for the Project at 1 meter
(approximately 3.28 feet) above ground are displayed in Table 6.1.6-3. Estimates of the
anticipated strength of the magnetic field associated with the Project routes are
displayed in Table 6.1.6-4.

November 2010

The maximum electric field associated with the Project (1.46 kV/m) would be
significantly less than the maximum limit of 8 kV/m, which would be a permit
condition imposed by the PUC.

The maximum calculated peak magnetic field strength at 1 meter aboveground would
be 53.43 mG. The Commission does not impose permit conditions that limit magnetic
field strength.

Table 6.1.6-3: Calculated Electric Fields (kV/m) for the Project (1 meter above ground)

Maximum Minnesota Distance to Purposed Centerline of Transmission Line Structure
Structure | Operatin
P 9 | Standard
Type Voltage (KVim) -300° | -200' | -100' | -50° | -25' 0 25’ 50° | 100’ | 200° | 300’
(kV)
Braced
Post
161 kv
Steel 169 8 0.01 | 0.02 | 0.09 | 0.39 | 0.85| 1.46 | 1.02 | 0.33 | 0.10 | 0.02 | 0.01
Pole
Single
Circuit

Source: Xcel Energy, 2009a

Table 6.1.6-4: Calculated Magnetic Flux Density (milligauss) for the Project (1 meter above ground)

Distance to Proposed Centerline of Transmission Line Structure
Structure | System | Current
Type Condition | (Amps) | -300° | -200° | -100' | -50° -25’ 0 25’ 50’ 100" | 200° | 300°
g'l?cgdft Peak | 402 | 044 | 102|393 1269 | 2864 | 53.43 | 33.95 | 14.82 | 454 | 1.22 | 0.56
161 kV
Line Average 241 0.27 | 061 | 236 | 7.61 | 17.17 | 3203 | 20.35 | 8.88 | 272 | 0.73 | 0.34

Source: Xcel Energy, 2009a
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Implantable Medical Devices

EMFs may cause EMI with implantable medical devices. This interference disrupts the
cardiac device’s ability to sense normal electrical activity in the heart. Although most
modern cardiac devices are less susceptible to effects from EMFs due to engineering
design, older designs can still be affected. In the event that a cardiac device is impacted,
the effect is typically a temporary asynchronous pacing (i.e., fixed rate pacing) and the
device would return to its normal operation when the person moves away from the
source of EMFs (PSCW, 2010).

The Project’s maximum calculated electric field at 1 meter above the ground would be
1.46 kV/m and would occur directly under the centerline of the transmission line. For
all distances from the centerline, the calculated electric fields would be below the
common manufacturer guideline of 6 kV/m for avoiding EMI.

Stray Voltage

Stray voltage safety concerns are primarily associated with distribution lines. Stray
voltage is not identified as a safety concern associated with the Project; however, since
transmission lines can induce stray voltage on distribution circuits that are parallel and
immediately under a transmission line, mitigation measures may be necessary if the
Project transmission line parallels or crosses distribution lines. Induced voltage
between a transmission line and distribution circuit only occurs in the immediate
vicinity of the distribution circuit and does not travel along the transmission or
distribution line. Each of the Project Route Alternatives would require crossing and
paralleling distribution lines. Stray voltage is often not noticeable to humans, but may
be felt by an animal (PSCW, 2010).

The Applicant would address stray voltage issues on a case by case basis (Xcel Energy,
2009a). The three primary methods to reduce or eliminate stray voltage are cancellation,
separation, and enhanced grounding. Cancellation entails the arranging of transmission
line phase conductors in a configuration to minimize EMF levels, bonding distribution
neutral and transmission shield wires together, and bonding an under-built
transmission shield wire to distribution neutral wires rather than a normal overhead
shield wire. Separation entails increasing the distance between transmission and
distribution lines through re-locating distribution lines underground, placing the
transmission line on the opposite side of the road as existing distribution lines, or
increasing the vertical distance between the transmission line phase conductor and
under-built distribution line. Enhanced grounding would reduce stray voltage potential
through connecting counterpoises to the distribution neutral wire and/or transmission
shield wire.

Interference with Natural Gas Pipelines

Route Alternative 1 would parallel an existing natural gas pipeline for approximately 1
mile. The existing pipeline follows 680t Avenue from a location approximately 1,000
feet north of 330th Street to approximately 1,000 feet south of 325th Street.
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The Applicant commissioned a study of the potential AC interference effects of the
Project on the existing natural gas pipeline. The study evaluated potential AC
interference effects assuming a separation distance between the Project transmission
line and existing natural gas pipeline of 42 feet. The separation distance was selected
to minimize the risk of the transmission line arcing through the soil to the natural gas
pipeline during faulted conditions. The study concluded that under normal operating
conditions, the Project is not predicted to cause any adverse effects on the pipeline or
associated cathodic protection (POWER, 2010). However, the study recommended
mitigation measures that would be necessary to reduce touch and step voltage
compliance concerns (i.e., shock potential) at a gas pipeline valve station that could
arise during faulted conditions on the transmission line.

Although extremely low in probability, the rare occurrence of a simultaneous leak on a
pipeline and fault on the transmission line could result in ignition if the Project is not
located at a minimum safe distance from natural gas pipelines. The low probability of
such an event occurring would be further reduced by safety mechanisms installed on
natural gas pipelines and transmission lines to prevent leaks and faults.

The route width of Route Alternative 1 has been expanded from 400 feet to
approximately 1,300 feet in an area where Route Alternative 1 would parallel the
existing natural gas pipeline, to allow greater flexibility in placement of the
transmission line alignment to achieve minimum safe distances from the natural gas
pipeline and avoid interference with the pipeline.

The potential exists for damage to occur to underground pipelines during excavation
and grading activity. Use of the Gopher One-Call system to identify existing utilities
during construction, including pipelines and any associated distribution lines, would
reduce the likelihood of potential damage. If punctured, a release from a natural gas
line could occur.

Interference with Motorists

The potential impacts of the Project on transportation are discussed further in Section
6.3.6. Inlocations where the Project would parallel existing roadways, the Project ROW
could overlap the existing roadway ROW. However, structures would not be placed
within the curb line of existing roadways, and as such would not restrict traffic flow or
present a hazard to motorists during operation. Because Project structures would be
placed at the edge of the existing roadway ROW, structures would be a distance from
the curb line or edge of the road and potential collision with structures would be low.

If a vehicle is parked beneath the transmission line, the line could induce a voltage on
the vehicle. When the vehicle is touched by touched by a person, a mild shock could
result as the induced voltage discharges through the person to the ground. The
Applicant has stated that the discharge from a mobile vehicle (e.g., car, truck, bus, or
farm equipment) beneath the transmission line would be less than the 5 mA limit
required by NESC (Xcel Energy, 2009a). If necessary, the Applicant would ground other
large metal objects (e.g., fences) in proximity to the Project to ensure that the NESC limit
is not exceeded (Xcel Energy, 2009a).
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Mitigation — Safety and Health

Potential effects of the Project on safety and health would be avoided through adherence
to industry design standards and compliance with federal regulations, including NESC
standards.

No conclusive health or safety concerns have been identified with EMF exposure,
although potential health and safety effects would be minimized through maximizing
the distance between the transmission line and residences.

Significant impacts from stray voltage are not anticipated from the Project. However,
the Applicant would address stray voltage issues on a case by case basis (Xcel Energy,
2009a). The three primary methods to reduce or eliminate stray voltage are cancellation,
separation, and enhanced grounding. The specific techniques used to address stray
voltage would depend on the Route Alternative selected and whether existing
distribution lines are buried underground, located on the opposite side of the street as
the Project structures, or re-located to the Project structures as under-built lines.

The 400-foot route width would allow for flexibility in transmission line alignment and
ROW placement to maximize the distance from residential homes and avoid interference
with existing natural gas lines and roadways. An expanded route width of
approximately 1,300 feet for a portion of Route Alternative 1 south of 325th Street
would allow for further flexibility in siting the Project alignment at a safe distance
from the exiting natural gas pipeline.

If Route Alternative 1 is selected, mitigation measures would be necessary to prevent
touch and step compliance concerns at a gas pipeline valve station that may arise
during faulted conditions on the transmission line. An AC interference study
commissioned by the Applicant recommended the following mitigation measures to
address the potential interference at the gas pipeline valve station (POWER, 2010):

¢ Installation of gradient control mats at each location where a portion of the
pipeline extrudes from the soil;

e Buried conductor loops located three feet beyond the fence line and one foot
inside the fence line;

e The addition of at least three inches of crushed rock installed three feet
beyond the fence line, or the addition of anode grounding electrodes with the
installation of gradient control mats and buried conductor loops; and

e Placement of anode grounding electrodes at the gas pipeline valve site,
separately or in combination with above described grounding.

The Applicant has stated that the mitigation measures recommended by the AC
interference study, along with maintaining a separation distance from the pipeline
and use of a lower impedance shield wire between Dodge Mower Road and the
Pleasant Valley Substation, would reduce or eliminate the potential for shocks (Xcel
Energy, 2010b). The Applicant has estimated that mitigation related to the natural gas
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pipeline would cost less than $50,000 and would not result in a material change to the
cost of the Project (Xcel Energy, 2010b).

Use of the Gopher One-Call system to identify existing utilities during construction,
including pipelines and any associated distribution lines, would reduce the likelihood of
potential damage. If buried pipelines are crossed by heavy equipment, use of matting
on access roads would help protect the pipeline from damage caused by heavy loads.

6.2. Environmental Setting

The Project has the potential to affect various resources related to the environmental
setting in the Study Area. Potential effects related to air quality, soil and geology, water
resources, wetlands, flora, fauna, rare and unique resources/ critical habitat are
addressed in this section.

6.2.1. Air Quality

Pursuant to the requirements of the 1990 Clean Air Act (CAA), the United States
Environmental Protection Agency (USEPA) was mandated with setting National
Ambient Air Quality Standards (NAAQS) for pollutants that are considered harmful to
public health and the environment. The USEPA’s Office of Air Quality Planning and
Standards (OAQPS) subsequently set the standards for six principal pollutants, which
are called criteria pollutants. These pollutants are sulfur dioxide (SO.), nitrogen dioxide
(NOy»), particulate matter (PMio/PM,5), ozone (Os), carbon monoxide (CO), and lead
(Pb). The original CAA established two types of national air quality standards (see
Table 6.2.1-1). Primary standards set limits to protect public health, including the health
of "sensitive" populations such as asthmatics, children, and the elderly. Secondary
standards set limits to protect public welfare, including protection against decreased
visibility, damage to animals, crops, vegetation, and buildings. These standards are
mathematically defined using both parts per million (ppm) by volume and micrograms
per cubic meter of air (ug/m3) (USEPA, 2010a).

The MPCA operates a network of 54 air quality monitoring sites throughout the state,
with the nearest air monitoring site to the Study Area located approximately 10 miles
east in Rochester. The air quality data collected from these monitors are analyzed to
determine compliance with the NAAQS locally, regionally, and statewide. As reported
in the MPCA Annual Air Monitoring Network Plan for the State of Minnesota (MPCA,
2010), the entire state of Minnesota, including the Study Area, has been in compliance
with the NAAQS for all criteria pollutants since 2002.
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Table 6.2.2-1 National Ambient Air Quality Standards

Averaging NAAQS
Emission Type Period Primary Secondary
p/m?® (ppm) p/m?® (ppm)
. 8-hour 2 10,000 (9) -
Carbon M de (CO
arbon Monoxide (CO) L-hour® 40,000 (35) _
Annual 80 (0.03) -
. 24-hour 2 365 (0.14) -
Sulfur Dioxide (SO2) 3hour 2 - 1,300 (05)
1-hour d (.075) -
. . Annual 100 (0.05) Same as Primary
Nitrogen Dioxide (NO2) T-hour ! (100) ~
Ozone (O3) 8-hour b (.075) Same as Primary
PMio Annual 9 50 Same as Primary
24-hour @ 150 Same as Primary
Annual ¢ 15 -
d
Pbs 24-hour 35 -
Lead (Pb)e Rollrg 3-Month 0.15 B
verage
Source: EPA, National Primary and Secondary Ambient Air Quality Standards (40 CFR 50).
Notes:

a. Not to exceed more than once per year, per monitor location, averaged over a three year period.

b. As of May 27, 2008, the 8-hour ozone standard is met if the 3-year average of the fourth highest 8-hour ozone
concentration at each monitor is not greater than 0.075 ppm.

c. Spatial average standard, applied by EPA over a neighborhood scale.

d. 1-hour SO standard based on 3-year average of the 99t percentile of the annual distribution of daily maximums.
e. The final rule for new lead standard was signed on October 15, 2008

f. 1-hour NO2 standard based on 3-year average of the 98" percentile of the annual distribution of daily maximums.
g. Standard is only a Minnesota standard.

Direct and Indirect Impacts — Air Quality

Potential impacts from the Project include changes in air quality and contribution to
climate change through the loss of carbon sequestration potential. Due to the similarity
in length, anticipated construction duration, and design of the Route Alternatives, there
would be no significant differences in direct and indirect effects on air quality or climate
from each Route Alternative during construction or operation of the Project. As such,
the effects discussed apply equally to all Route and Segment Alternatives.

Air Quality Impacts during Construction

Constriction activity would result in air emissions from heavy equipment. Emissions
from machinery and vehicle can potentially include particulates, hydrocarbons, sulfur
oxides, nitrogen oxides, and carbon monoxide. Additionally, as a consequence of earth
moving activity and travel on roads, dust (i.e., particulates) could re-entrain into the
ambient air and transport or deposit downwind.

Air Quality Impacts during Operation

During operation of the Project, the transmission line may result in the formation of
ozone and to a lesser extent nitrogen oxides due to corona at transmission line
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conductors. Corona consists of the breakdown or ionization of air within a few
centimeters or less of the conductors. It usually occurs when the electric field intensity,
or surface gradient, on the conductor exceeds the breakdown strength of air. Usually
some imperfection, such as a scratch on the conductor or a water droplet, is necessary to
cause corona (Xcel Energy, 2009a).

The production rate of ozone is typically directly proportional to temperature and
sunlight, and inversely proportional to humidity. Humidity (or moisture), the same
factor that usually increases corona discharges from transmission lines, inhibits the
production of ozone (Xcel Energy, 2009a). Typically, the greatest amount of ozone
formation would only be detected during heavy corona in foul weather, often a time
with low background ozone levels. Studies of monitored concentrations of ozone due to
transmission line corona show no significant incremental ozone concentrations at
ground level, and minimal (0.001 to 0.008 ppm) concentrations at an elevation nearer to
the transmission line. Additional testing showed that production of nitrogen oxides due
to corona would be approximately one-fourth of the production of ozone due to corona.
Relative to the NAAQS, increased concentrations of ozone due to corona would likely be
on the order of one-hundredth to one-tenth of the standard near the elevated
transmission line, and would be insignificant temporally and spatially.

Climate Impacts

Carbon dioxide (CO) is the most abundant greenhouse gas in the atmosphere. Plant
life, particularly trees, is highly efficient at absorbing CO, and converting it to oxygen.
Permanent removal of tree and vegetation as a result of the construction related
activities and operation of the Project could potentially decrease the level of carbon
sequestration in the Study Area. However, the removal of vegetation is expected to be
minimal and would be off-set by the Applicant’s restoration of cleared vegetation
following construction. Additionally, the Project would allow for more use of wind
generation sources, resulting in reduced greenhouse gas emission potential from
baseload power generation facilities.

No long-term air quality or climate impacts are expected from the Project.

Mitigation — Air Quality

During construction of the transmission lines, emissions from vehicles and other
equipment, and fugitive dust from earth moving activities are expected to occur, but
these activities will be temporary, intermittent, and vary in location such that air quality
impacts overall are expected to be minimal (Xcel Energy, 2009a).

Ensuring that all vehicles are well maintained would reduce potential impacts from use
of construction vehicles. Limiting idle times and performing shutdowns of equipment
when not in use could also be practiced. Temporary impacts from fugitive dust could be
minimized or avoided by engaging in procedures to control dust during construction of
the Project.

53



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

Upon cessation of construction activities and transition to operating mode, air quality
impacts from actual operation of the substations and transmission lines are expected to
be nominal. As such, mitigation measures are not warranted during operation of the
Project.

6.2.2. Soils and Geology

The surface topography in the Study Area includes moderately flat upland areas,
dissected hills, and valleys with steep walls of exposed bedrock (NRCS, 2009). The
Project is located along the edge of the driftless area, which was not covered by the most
recent glaciation (Xcel Energy, 2009a). Sinkholes are common to the area.

The geology of this Study Area consists of varying depths of loess over Orvidovician-
age dolomites, limestones, and sandstones. These layers can be exposed in areas such as
steep ravines, where loess cover is thin (MnDNR, 2010w). Karst topography may be
present along the South Fork Zumbro River and the North Branch Root River (Xcel
Energy, 2009a). The Study Area is located within the Paleozoic Plateau Section and
covers portions of the Rochester Plateau subsection (MnDNR, 2010w; MnDNR, 2010x).
This subsection is characterized by end moraines on the western edge of the subsection
transitioning to blufflands on the eastern side. Moraines are topographically diverse
deposits of mixed glacial till, left behind by retreating glaciers. The drainage network is
well established, but sinkholes may carry surface water into groundwater.

The U.S. Department of Agriculture Natural Resource Conservation Service (NRCS)
describes the soil resources within the Study Area as ranging from well-drained loams
and silt loams in upland areas, steep slopes with exposed limestone bedrock on valley
walls, and poorly-drained hydric soils found river bottoms and low areas.

Direct and Indirect Impacts — Soils and Geology

Due to the surficial nature of the Project, no changes to topography or geology are
expected. Potential direct effects to soils include the movement/disturbance and
displacement of soil. During construction, surface soils in the 80-foot wide ROW would
be temporarily disturbed. Disturbed soils can be subject to erosion caused by site
clearing and earthmoving.

During extended periods of saturation, poorly drained soils can be prone to compaction
and rutting from operation of heavy equipment. Soil compaction has a restrictive action
on water penetration, root development, and the rate of oxygen diffusion into soils.

Low density and change of vegetation types may be an indirect effect of soil compaction.
Compacted soils may result in reduced crop productivity.

Long-term displacement of soils would result from the placement of Project structures.
Assuming a maximum foundation diameter of 8 feet, each Project structure would
displace up to approximately 50 square feet of soil. Table 6.2.2-1 displays estimated
temporary disturbance and long-term displacement of soils, assuming that temporary
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disturbance would occur to the entire 80-foot ROW and 8-foot diameter structures
would be placed at a distance of 400 feet apart.

Table 6.2.2-1 Temporary and Long-Term Soil Disturbance/Displacement

Route Temporary Long-term
Alternative Disturbance Displacement
(acres) (acres)
1 179 0.28
2 176 0.28
3 158 0.25

Due to similarities in length, Route Alternatives 1 and 2 would be expected to disturb
and displace a similar total surface area of soil. Route Alternative 3, which is
approximately two miles shorter than Route Alternatives 1 and 2, would disturb and
displace less surface area of soil in the Study Area than Route Alternatives 1 and 2. The
exact number and location of Project structures would be determined during final
engineering design, after a Route Alternative has been selected.

Mitigation — Soils and Geology

The Applicant has agreed to restore areas disturbed during construction to their original
condition to the extent practicable and to limit ground disturbance wherever possible
(Xcel Energy, 2009a). Where disturbance and excavation cannot be avoided, it could be
minimized using Best Management Practices (BMPs). These may include reseeding of
vegetation and use of erosion control blankets and/or silt fence. In areas where soils
have been compacted, the Applicant could use techniques such as ripping to reduce
compaction and avoid future impacts to agricultural crops.

Additionally, the Applicant would be required to obtain coverage under the state
general permit for storm water discharges associated with construction activities, and to
develop a Storm Water Pollution Prevention Plan (SWPPP) prior to the start of
construction. The plan is required to outline the BMPs that would be used during
construction, especially focusing upon erosion and sediment control.

6.2.3. Water Resources

Water resources in the Study Area include surface waters, groundwater, and
floodplains. Information about Public Waters in Minnesota was obtained from the
Minnesota Department of Natural Resources (MnDNR). Information about surface and
groundwater quality was obtained from the Minnesota Pollution Control Agency
(MPCA). Floodplain information was obtained from the Federal Emergency
Management Agency (FEMA).
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Surface Waters

The Study Area primarily lies within the Lower Mississippi River Basin. This water
basin covers all or parts of 17 counties in the southeastern corner of Minnesota (MPCA,
2010b). It encompasses 12 watersheds and approximately 7,266 miles. The rivers and
streams that make up the area watercourse flow east into the Mississippi River. A
watercourse is defined as a named flowpath through a drainage network, from the
source of a river to its mouth (MnOET, 2010) Within this water basin, the project is
located within the Zumbro River and Root River watersheds. The Zumbro River
Watershed covers 910,468 acres, approximately 80 percent of which is agricultural.
Approximately 72 percent of the Root River Watershed’s 1,064,970 acres are agricultural.
Surface waters within both watersheds flow easterly towards the Mississippi River.

The USACE has regulatory jurisdiction over waters of the United States including many
lakes, rivers, streams, and wetlands pursuant to Section 404 of the Clean Water Act. The
placement of transmission line pole structures, land clearing that involves soil
disturbance, or placement of construction mats within jurisdictional waters may be
considered a discharge of fill material that would require a permit from the Department
of the Army pursuant to Section 404 of the Clean Water Act.

State-protected Public Waters are water basins and watercourses in Minnesota with
significant recreational or natural resource value, as defined in Minnesota Statutes §
103G.005. The MnDNR has regulatory jurisdiction over these waters. A license would
be required for the Project to cross public waters or lands administered by the MnDNR.
Licenses are issued by the MnDNR Division of Lands and Minerals. The Applicant
would need to supply information detailing the type of work to be performed, the
location of the work, restoration methods, and maintenance methods in the application
license.

Public Water Inventory rivers and streams within or adjacent to the Route Alternatives
are shown in Table 6.2.3-1 and Figure 7. Public waters are defined as all water basins
and watercourses that meet the criteria set forth in Minnesota Statutes, section 103G.005,
subdivision 15 and identified on PWI maps authorized by Minnesota Statutes, section
103G.201 (MnDNR, 2009). At 10 crossings, Route Alternative 3 has slightly more river
and stream crossings than Route Alternatives 1 or 2, which have eight and seven
crossings, respectively. While the Salem Creek crossing for Route Alternative 1 or 3
would follow existing ROW, Route Alternative 2 would require a new crossing of Salem
Creek in a previously undisturbed area.

56



Pleasant Valley to Byron Transmission Line November 2010
Final EIS

Table 6.2.3-1: PWI Rivers and Stream Crossings by Route Alternatives

PWI Watercourses Route 1 Route 2 Route 3
N Branch Root River 1 1 1
Sargeant Creek 1 - 1
Unnamed S. Fork Zumbro River Tributary 2 -
Unnamed S. Fork Zumbro River Tributary 1 - -
S. Fork Zumbro River 1 1 5
Salem Creek 1 1 1
Salem Creek Tributary - 1 1
Cascade Creek 1 3 1
Total Crossings 8 7 10

Source: MnDNR, 2010v

Water Quality

MPCA oversees water quality studies and regulations in Minnesota. A list of impaired
waters within the State is maintained by MPCA. Table 6.2.3-2 displays the water bodies
within the Study Area that the MPCA has identified as impaired. In total, two water
bodies exceed total maximum daily load (TMDL) levels for turbidity and one exceed
TMDLs for fecal coliform. All three Route Alternatives cross the North Branch Root
River where turbidity levels are exceeded. Similarly, both Salem Creek and Cascade
Creek are crossed by all Route Al